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No longer is it necessary to use curves or correction 


factors when measuring monochromatic or other light 
sources whose output is near the “end zones” of the 
eye’s spectral sensitivity. WESTON now supplies the new, 
stable viscor Filter which eliminates the effect of the 
non-visible radiant energy in the ultra violet and near- 
infra-red regions, and thus maintains cell response 
proportional to eye response at any wave length or 
combination of wave lengths. 

The viscor Filter consists of an inseparable dual-glass 
unit—permanent and practical under both laboratory 
and commercial conditions. Its total transmission is ap- 
proximately 37.5; unusually high for a filter with 
complete cut-off at both ends of the visible spectrum. 


WES 


The accuracy of the viscor Filter correction possible 


at normal incidence is as follows: 


TUNGSTEN (2000°-3500° KELVIN) 


ANY CONTINUOUS LIGHT SOURCE 
(daylight, filtered tungsten, etc.) 


COMMERCIAL MONOCHROMATIC SOURCES 


(sodium, neon, mercury vapor, etc.) 


Models 603 and 614 light measuring instruments may 
now be specified equipped and calibrated with the 
viscor Filter. For complete information and _ prices 
phone the nearest WESTON office, or write to .. . Weston 
Electrical Instrument Corporation, 578 Frelinghuysen 
Avenue, Newark, New Jersey. 

*PHOTRONIC—a registered trademark designating the 

photoelectric cells and photoelectric devices man- 


ufactured exclusively by the Weston Electrical 
Instrument Corporation. 
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OKOLITE INSULATION 
Effectiv’ RESISTANT TO 


HEAT) MOISTURE | CORONA 


OKOLITE insulation permits the use of higher 



































voltages — higher loadings. Not requiring a lead sheath, it 
avoids the wiping of joints, the effects of electrolysis and 


corrosion, sheath losses, and other disadvantages of lead. 





OKOLITE is a high-voltage cable insulation 












developed upon extensive research —and backed with an 
impressive performance record. It has the resiliency and other 
desirable mechanical characteristics of rubber insulation. 


It is particularly resistant to heat, moisture and corona. 





OKOLITE insulation is suitable for many classes 
of power cable. Its scope runs from a small control wire to 


a heavy generator lead—or a submarine power cable. 


OKOLITE insulation is particularly adaptable 












for braided cables in wet ducts—or where there are high 


te mperatures. 


THE OKONITE COMPANY , 


Founded 1878 





and 


HAZARD INSULATED WIRE WORKS DIVISION: 
THE OKONITE-CALLENDER CABLE COMPANY, INC. 








EXECUTIVE OFFICE: PASSAIC, N. J. 
New York Boston Chicago Detroit 
Philadelphia Pittsburgh al Washington San Francisco 
Los Angeles Seattle Buffalo Dallas Atlanta 
Factories: Passaic, N. J. Wilkes-Barre, Pa. Paterson, N. J: 





OKONITE QUALITY CANNOT BE WRITTEN INTO A SPECIFICATION 
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Engineering Approach to Understanding 


When electric utilities were bearing the ma- 
jor brunt of governmental competition and re- 
pression they warned business in general that 
all might ultimately face a similar situation. 
That time has arrived. An epidemic of sit-down 
strikes has culminated in a major effort against 
the automotive industry. Social security has 
just started adding to the tax on industry. 
Many other laws and restraints are promised, 
including a revival of an NRA or its equivalent. 
Industry as a whole is at last awakening to the 
surmise that neither its employees nor its pa- 
trons have an adequate understanding of the 
functions, responsibilities and limitations of 
American business as the mechanism whereby 
we survive and thrive. 

But little is being done. Inertia is_pri- 
marily to blame, but such inertia is merely the 
Those 


three are engineering terms applied to a psy- 


absence of a force applied to a mass. 


chological system presenting a mass mind need- 
ing to be moved in a wholesome direction by a 
constructive force. It is a job of human engi- 
neering. It is immaterial whether non-engi- 
neering public leaders apply engineering meth- 
ods to human inertia or, conversely, whether 
engineering minds become human enough in 
their outlook to adapt their so-called non-human 
technique to the tasks of mass and group psy- 


chology. 


The first group revels in the intangible 
and in unsystematic procedure. The other wor- 
ships the tangible and loves systematic proced- 
ure. Can this gap be bridged so that employ- 
ees and the public will become more aware of 
the virtues of the American economic system? 
We believe that the engineering method of an- 
alysis would disclose the flaws and point the 


way to orderly procedure. 


Engineers who can perfect combinations of 


complementary mercury and tungsten lights so 


draftsmen in a shipyard design room will suffer 
less eyestrain might conceivably have other 
ideas to advance in connection with the stabil- 
izing of industry and employment. Those who 
devise new alloys to push electric furnace econ- 
omy into still higher levels of temperature are 
laying the foundation for new industries and 
employment. Might not the same approach 
contribute something constructive to a system 
under which farmers could produce with profit 
goods that could be consumed by industry on an 
industrial price scale and thus dodge the perils 
of current agriculture? 


Nor is it too much to claim that the same 
engineering thinking that extends the uses of an 
intricate laboratory replica of a far-flung trans- 
mission system could, if given free support, bet- 
ter ferret out the inadequacy and inequity of the 
prevailing social security legislation than the 
Like- 


wise, the fitting of transformers to their con- 


present method of political expediency. 


sumer loads and of condensers to the economic 
improvement of industrial power factor involve 
tools of methodical analysis that are not so re- 
mote from those that could lay the foundation 
for a happier economic balance between the 
workers and those who employ them in industry. 


We have chosen technical topics treated in 
this issue to illustrate that engineering talent of 
a practical sort justifies its accomplishments in 
terms of social and economic needs—the same 
needs as those confounding the political wor!d 
of the day. Not only can the engineering ap- 
proach adapt these principles to the solution of 
current problems, but it can also devise the 
simple technique of explaining the resulting 
program of industry to the public, restless be- 
The 


utility industry, founded as it is on engineering. 


cause of an inadequate understanding. 


can well strive toward such a simple exposition 
of its objectives, motives and practices along 


with the other important industries. 
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CASTING YIELDS TO ROLL AND WELD 


Operator at S. Morgan Smith plant welds stainless steel seat to 
body of 48-in. cone type valve for Milwaukee filtration system. 
Body is rolled plate. Flanges are steel castings. 
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Relays Tested 


on Artificial Line Board 


Three-Phase Artificial Transmission Line Af- 
fords Multifarious Tests of Distance and Other 
Relays and Promoting Development of New Types 


Relay technology is naturally a mystery to all but a few special- 
ists.! But most others can readily grasp what particular relays 
are expected to do if the miles of ramified circuit and the scat- 


tered faults are condensed into arm’s length dimensions. 


This 


is one side-function of a board which G.E. uses to test relay 
assemblies and to conduct studies now that will make next 


year’s relays available when the art demands them. 


By C. D. HAYWARD 


Switchgear Rélay Engineering Department, General Electric Company 


ODERN transmission line pro- 
Miectx relays like, for ex- 

ample, the carrier pilot relay 
recently built for the Boulder Dam 
lines of the Bureau of Water and 
Power, city of Los Angeles, and the 
T.V.A. transmission lines, are re- 
quired to operate with a combination 
of high speed, accuracy and infalli- 
bility only dreamed of a few years 
ago. 

The development of these relays 
has required the solution of many 
problems in electrical and mechanical 
transients, never encountered in their 
slower speed predecessors. These 
problems are often very difficult and 
tedious to solve accurately with 
mathematics alone, but yield readily 
enough when attacked by the experi- 
mental method, making a series of 
tests guided and _ interpreted by 
mathematics. Again, the modern re- 
lay is an assemblage of relay units 
depending for the proper working of 
the whole on the harmonious inter- 
working of the parts. Hence it is 
extremely important to study, test 
and adjust these relays and_ their 
parts while operating them at the fac- 
tory under conditions duplicating as 
nearly as possible those which occur 
in actual installations. 

On a real transmission line the 
elements of conductor reactance, con- 
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ductor resistance and capacitance be- 
tween conductors are uniformly dis- 
tributed along the line. In building 
an artificial line, however, particu- 
larly one in which these elements may 
be varied independently to match the 
characteristics of lines having various 
conductor sizes and spacings, it is far 
simpler to lump the reactance, resis- 
tance and capacitance in undistributed 
units, connecting these units in an 
equivalent circuit, the over-all imped- 
ance characteristic of which matches 
that of the real line. 


The electrical characteristics of 





(a) 


Equivalent ‘’ circuit 


I 1 


> > 





(b) Equivalent “T” crrevit 


= 


> 














either of the circuits of Fig. 1 ap- 
proach those of a real line with an 
accuracy close enough for all prac- 
tical purposes if the length of the 
transmission line section represented 
does not exceed 200 miles. When 
desired, the impedance characteristic 
may be made to match exactly by 
slightly modifying the values of the 
reactance, resistance and capacitance 
elements used in accordance with fac- 
tors obtained by comparing the im- 
pedance equations of the z or T cir- 
cuit with the hyperbolic equations of 
a real line. 

For most relay tests, however, such 
circuit refinements are not considered 
necessary. As a matter of fact, for 
many tests, particularly on short lines 
under fault conditions, the capacitors 
may be omitted altogether, using the 
resistance and reactance elements only 
with satisfactory results. The capaci- 
tors may also be omitted on long line 
tests if suitable correction factors are 
applied to the values of reactance and 
resistance used. Proofs of the above 
and further discussion may be found 
in any standard transmission line 
reference book. 


For simplicity, the circuit for only one con- 
ductor to neutral is shown in each case. In 
the equivalent ‘“r’’ circuit, so called because 
of the resemblance of the circuit diagram to 
the Greek lefter 7, the lumped capacitance is 
connected between line and neutral, half at 
one end of the line and half at the other, 
with the lumped reactance and resistance 
between. In the equivalent “T’’ circuit, so 
called because of the resemblance of the 
circuit diagram to the letter T, the lumped 
capacitance is all connected between line 
and neutral at the center of the line, half the 
reactance and half the resistance being con- 
nected either side. The ‘neutral’ line re- 
ferred to here should not be confused with 
“ground.” The neutral shown in these dia- 
grams is a purely fictitious line, having no 
reactance or resistance, and is introduced 
solely to simplify discussion. The ground, on 
the other hand, as in a lineto-ground fault, 
has very real values of reactance and resist- 
ance which must be taken into account as 
though it were a fourth line. 


Fig. 1—Two equivalent circuits are suitable 
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Many people, when being shown 
the test table, have asked the question: 
“How many miles of actual transmis- 
sion line does this artificial line repre- 
sent?” A direct answer to this ques- 
tion in terms of miles cannot be given, 
for a set-up on the table which might 
represent a certain number of miles 
of line of a given conductor size and 
spacing and operating at a given volt- 
age and current might equally well 
represent a line several times as long 
having a different conductor size and 
spacing and operating at a different 
voltage and current. A more satis- 
factory answer can be given in terms 
of “secondary ohms,” as measured on 
the secondary side of the station cur- 
rent and potential transformers where 





the relays are connected. The sec- 
ondary reactance ohms for a given 
line are equal to the actual line-to- 
neutral reactance ohms, which for 
lines of a given conductor size and 
spacing is proportional to the length 
of the line, multiplied by the current 
transformer ratio and divided by the 
potential transformer ratio. 

For example, assume that a 110-kv. 
transmission line equipped with 300- 
amp. current transformers has 0.8 
ohm reactance per mile (a good aver- 
age figure). The 0.8 ohm multiplied 


by 300/5 (the current transformer 
ratio) and divided by 110,000/110 
(the potential transformer ratio) 


gives 0.048 secondary reactance ohm 


per mile. The 26 ohms per line of 








Fig. 2—Table set-up for line and terminals 


Functions of generation, loading, switch- 
ing, metering and relaying can be imitated 
and studied. The large front panel is the 
“transmission line panel.” On it are 
mounted a number of terminals arranged in 
four horizontal rows; the three upper repre- 
senting the three conductors of a_ three- 
phase transmission line and the lower one, 
ground. The terminals of each of the three 
rows representing a ‘line conductor connect 
to thirteen reactor units, each of which 
has a 60-cycle reactance of two ohms with 
a one-ohm tap. The row representing 
ground connects to fifteen such units. The 
reactors are all mounted compactly within 
the table framework. Leads from both ends 
and the tap of each reactor coil are brought 
out to separate terminals, so that each re- 
actor, being both electrically and magnetic- 
ally separate from the others, may be con- 
nected into the circuit in any way desired. 

The reactors are constructed with long 
air gaps in their magnetic circuits to insure 
constancy of reactance over a wide range of 
current values. 
factor angle of 80 deg. on 60-cycle current. 


This is a little more lagging than the aver- 


age transmission line, but for many tests it 
is sufficiently close so that the reactors may 
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They have a natural power 


be used alone. For other tests, where it is 
important to match the line power factor 
more closely, appropriate values of resis- 
tance may be connected in by means of the 
terminals on the front transmission panel. 
For still other tests, where the duplication 
of line capacitance is required, these termi- 
nals may also be used to connect suitable 
capacitors between the lines arranged in 7 
or T sections as previously explained. 
Co-ordinating with the front “transmission 
line” panel, two smaller panels, mounted on 
the two sides of the table framework, may 
be called “station” panels. Through them 
alternators, relays, circuit breakers and 
other equipment, representing generating, 
relaying and switching functions, are con- 
nected into the artificial transmission line. 
Near the top of each of these panels is 
mounted a _ three-pole magnetic contactor 
representing the station circuit breaker. 
This contactor connects lines leading from 
the main test switchboard (not part of this 
equipment) to terminals on the “transmis- 
sion line” panel. By this means it is possi- 
ble to connect into the line any of a large 
number of test alternators and motors, hav- 


ing different characteristics. Eight 5/5- 
amp. current transformers (four to each 
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the test table multiplied by 5/5 (the 
current transformer ratio) and 
divided by 220/110 (the potential 
transformer ratio) gives 13 secondary 
reactance ohms. This value, divided 
by the 0.048 secondary reactance ohm 
per mile found above, gives 271 miles 
of line which may be represented by 
the table. Similarly it may be shown 
that about 354 miles of 287-kv. line 
equipped with 600-amp. current 
trarisformers or about 244 miles of 
66-kv. line equipped with 200-amp. 
current transformers may be repre- 
sented. 

The artificial transmission line re- 
actance ohms are variable in one-ohm 
steps, which means that the secondary 
ohms are variable in half-ohm steps. 


station) and six 220/110-volt 
transformers (three to each station) are 
also mounted in the table. The primaries of 
these transformers are connected to termi- 
nals mounted on the front panel between 
the rows of terminals representing the lines, 
where they may be readily connected into 
the artificial transmission line network at 
points where it is desired to “locate” sta- 
tions. Their secondaries are connected to 
terminals on the station panels, where they 
may be connected to the relays associated 
with the stations. On each station panel 
there is also a terminal, which, when con- 
nected in the trip circuit of the test relays, 
makes the station contactor trip when the 
relays operate. Other equipment mounted 
on each station panel includes terminals 
for 110-volt a.c. and 125-volt d.c. supply and 
a single-pole knife switch which serves as 
the station alternator field switch. 

On the back panel a third magnetic con- 
tactor, known as the “fault contactor,” is 
mounted. This contactor has four main 
poles which connect four terminals ar- 
ranged in a vertical row in the center of 
the front transmission line panel, with four 
others mounted directly under the contac- 
tor on the back panel. The terminals on 
the front panel may be connected into the 
transmission line in various ways to simu- 
late various kinds of faults. The terminals 
on the back panel may be directly con- 
nected together to simulate a solid fault 
or through suitable resistors to simulate 
are resistance. 

Directly above the fault contactor (back of 
panel) is mounted a time-delay relay which 
acts to trip automatically the fault contactor 
a definite interval of time after it is closed 
to give back-up protection against burnout 
of the test table wiring, in case the station 
relays fail to operate if the fault is held on 
too long for any other reason. Other ap- 
paratus on the rear panel includes fused 
line switches for the 110-volt a.c. and the 
125-volt d.c. control sources, as well as re- 


potential 


sistors and auxiliary relays required for 
operation of the contactors. 
é ble 

In the front section of the test table 


framework, under the table top, are mounted 
six rheostats used for controlling the field 
currents of the station alternators and thieir 
driving motors, thus providing voltage 
frequency control. Mounted on a narrow 
apron panel, directly under the front 

of the table top, are three push-button 
tions for controlling the three contac! 


and eight terminals for the field rhe 
connections. 





Smaller steps are often necessary, par- 
ticularly when representing short 
lines. These may be obtained by 
paralleling two or more reactors or 
by using a variable reactor in con- 
junction with the fixed ones. 

The amount of resistance and 
capacitance to use on the test table 
set-up may be found from the actual 
line values and the current and_po- 
tential transformer ratios in the same 
way as the reactance. 


Two tables in regular use 


Two test tables as described have 
been built and are in use in the Gen- 
eral Electric switchgear relay depart- 
ment. One up to test the 
carrier pilot equipment built for use 
on the Boulder Dam and T.V.A. trans- 
mission lines. 


was set 


Two carrier pilot re- 
lay units, one for each end of the line, 
are shown (Fig. 2) mounted on stands 
placed on either side of the test table. 


One of the two carrier current trans- 


mitting and receiving units is shown 
on the table near the window; the 


other, scarcely visible in the photo- 
graph, is set up at the rear of the test 
table. 

An oscillograph used in recording 
the tests is also set up back of the test 
table and not visible in the photo- 
graph. The high-frequency carrier 
current was not sent through the test 
table, since the reactors. designed for 
power line frequencies, would not 
have the proper characteristics at car- 
rier frequency. A separate artificial 
line having the proper characteristics 
was used. It may be seen in the illus- 
tration, together with the line cou- 
pling capacitors, on top of the box 
which houses the carrier current 
transmitter and receiver, near the win- 
dow. The line coupling capacitors 


are small, low-voltage ones to be 


df 


distribution network 


populated area. 
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used for coupling to the rear line. 

Each pair of carrier pilot relays, 
with associated carrier current trans- 
mitters and receivers, was given a 
total of 135 different tests on the 
artificial transmission line test table 
before leaving the factory. Operation 
was checked for every kind of fault, 
inside and outside the protected line 
section, on single and on_ parallel 
lines, with and without load, with 
various generating conditions, with 
various combinations of simultaneous 
faults, with generators at the two ends 
of the line out of step, ete. Such an 
exhaustive series of tests would not 
have been possible within a reason- 
able length of time without the use 
of the artificial transmission line test 
table. 


ENGINEERS — THE ARISTOCRATS 


Just why a whole region should have been paralyzed the experts have still to determine. Yet at this early date 
it seems clear that the widely followed practice of pouring all the energy from several stations into a single 
should be reappraised. 
of which can be isolated and repaired without disturbing 


Possibly a system composed 


the 


rest, 


would be 
Assuredly a minor accident in a substation should not be permitted to throw a whole region 


Carrier pilot relays tested in typical set-up 


The test tables have also found ex- 
tensive use in testing distance relays 
supplied to the Electricity Supply 
Commission in South Africa, to the 
Buffalo, Niagara & Eastern Power 
Company, to the Tennessee Electric 
Power Company, to the Pennsylvania 
Railroad Company, and others. Dis- 
tance relays are so called because they 
determine whether or not the fault is 
within the protected line section by 
measuring the direction and distance 
to the fault. The distance is deter- 
mined by measuring the amount of 
transmission line reactance (which is 
directly proportional to distance) be- 
tween the relay station and the fault. 
The artificial transmission line tables 
are excellently suited to testing this 
tvpe of relay. 


\ 


OF OUR TIME 


of smaller distribution units, each 


more suitable for a densely 


into confusion. It speaks well for the central station companies that we hear so rarely of these disruptions 
in service—so well designed are plants and distribution systems, so admirably organized are the technical 
crews that maintain equipment in perfect condition. If Newark’s misfortune indicates the necessity of re- 
examining engineering practice in the light of electrical needs, it also emphasizes the indispensability of energy 
in modern life. What many of us still regard as push-button adornments of life, prove 
to be essential in a mechanized society. A flash in the oil of a switch is enough to throw us back a century, 
enough to make us realize how much we owe to scie ice and technology. 


conveniences, mere 


Statesmen, legislators we need to 
govern us, but the real rulers of society, the men who ke*p the wheels spinning, are the engineers—the aristo- 
crats of our time.—From New York Times editorial “Newark Teaches a Lesson.” 








ELECTRICAL WORLD # JANUARY 16, 1937 (259) 
























Heat-treating 
high-speed steel 


Temperatures up to 
2,300 deg. F. are regu- 
lariy employed in these 
“Alloy 10” furnaces 
for production of high- 
speed steel parts in the 
heat treating depart- 
ment of a large heavy 
machinery manufacturer 


New Alloy Extends Range 
of Electric Heat Application 


Vice-President Hevi Duty 


OR a long time there has been 

a continuous search on the part 

of electric furnace builders for 
a heating element which could be run 
at temperatures higher than those 
possible with nickel chrome materials. 
Some twenty years ago A. L. Marsh, 
who is known as the originator of 
“Chromel” nickel chrome alloy, did 
some work on certain alloys of iron, 
chromium and aluminum aad showed 
at the time that this type of alioy was 
highly resistant to oxidation at ele- 
vated temperature. Since that time 
the iron chrome aluminum alloys have 
had only intermittent attention, due 
to the difficulties encountered in melt- 
ing and fabrication. 

About five years ago the A. O. 
Smith Corporation began to investi- 
gate this problem. With an eminent 
staff of scientists and metallurgists at 
their disposal, together with research 
facilities among the finest in the coun- 
try, S. L. Hoyt and Robert Archer 
investigated a whole series of possible 
alloys which might be useful for this 
work, and after months of diligent 
effort discovered an alloy of iron, 
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By H. E. KOCH 


Upper limit of resistance heat- 
ing raised to the order of 2,400 
deg. F. by “Alloy 10” of iron, 
chromium and aluminum. Ce- 
ramic firing and high tempera- 
ture heat treating, fields hith- 
erto untouched, now open to 
electric furnaces 


chromium and aluminum which was a 
somewhat radical departure from 
what had been produced before. This 
new alloy very quickly proved to 
have outstanding characteristics when 
used at elevated temperatures, and 
Dr. Hoyt and Mr. Archer were 
granted U. S. and foreign patents on 
the new material. 

As soon as reasonable quantities of 
wire were available test furnaces were 
built on a semi-commercial scale to 
try out the element in manufacturing 
plants in the Milwaukee area. It is 
of interest to note that two of the 
original test furnaces are still in 
operation, having had no attention or 
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Electric Company, Milwaukee, Wis. 


maintenance whatever. A Telechron 
hour counter installed to show the 
hours one of the furnaces actually 
had been used indicated 18,700 hours 
at a recent reading, all at tempera- 
tures ranging from 2,000 to 2,300 
deg. and including several overheat- 
ing cycles where the temperature was 
as high as 2,500 deg. F. 

The new alloy is known as “Alloy 
10” and has been used quite exten- 
sively in high-temperature furnaces 
manufactured by Hevi Duty Electric 
Company, which has acquired patents 
covering the alloy and the method of 
making it from the A. O. Smith Cor- 
poration. Hoskins Manufacturing 
Company and Driver-Harris Company 
have been licensed to make and sell 
the material in wire and rod form to 
the trade generally. 


The general characteristics of 
“Alloy 10” are: 


Composition: 37.5 per cent chromium, 7.9 
per cent aluminum, 55.0 per cent iron. _ 

Forging temperature: 2,350-2,450 deg. ©. 
finish forging at 2,100 deg. F. 

Rolling temperature: 2,350-2,400 deg. I. 
finish rolling at 1,700 deg. F. 
Swaging temperature: 2,100-1,700 deg. 








Specific resistance at 80 deg. F.: 1,000 
ohms per cire.mil ft. 

Temperature coefficient of resistance 
(after aging): 5% (1,400-2,600 deg. F.). 

Density: 6.9 grams per cubic centimeter. 

Pounds per cubic inch: 0.25. 

Machining: Best results with high-speed 
steel at slow feeds and speeds. 


Welding: Oxyacetylene torch or carbon 
arc welder. 


Expansion coefficient: 10x10-® in. per in. 
per deg. F. (80-2,400 deg. F.). 

Growth or permanent elongation: 14 in. 
per ft. at 2,400 ceg. F. 


Of the properties shown the speci- 
fic resistance of 1,000 ohms per circ. 
mil ft. is of special interest. This 
is approximately 50 per cent greater 
than nickel chromium grades and 
permits with equal ampere ratings an 
increase of 50 per cent in the power 
liberated by the element. 

An important characteristic which 
gives “Alloy 10” high resistance to 
destructive oxidation is an aluminum 
oxide which forms initially on the 
surface of the wire when heated to 
operating temperature. This oxide is 
practically impervious to further 
attack, either by oxidizing or reducing 
gases, and makes it possible to use 
the alloy under varying conditions of 
furnace chamber atmospheres. 

Having in mind the fact that “Alloy 
10” can and is used successfully for 
furnace operating temperatures to 
2,400 deg. F., the question then arises 
as to what this means in a practical 
way to an electric load-building 
program. 


Applications for “Alloy 10” 


First of all, we must keep before 
us the range of temperatures in which 
we are working. There exists in the 
range between 2,000 and 2,400 deg. 
F, a great need for accurate and uni- 
form heat treating of metal products 
and ceramic ware which has _ been 
practically untouched with electric 
furnaces, simply because suitable 
equipment was not available. The 
past year has shown very conclusively 
the marked improvement of product 
which can be expected from a uni- 
formly heated electric furnace. This 
is particularly true of the treatment 
of high-speed steels. There is also a 
wide interest on the part of ceramic 
manufacturing plants in the use of 
electrically heated kilns for firing pot- 
tery and china ware, a field which 
should develop rapidly because of the 
large savings in firing time which 
can be made with the electric equip- 
ment. 

From a standpoint of cost of opera- 
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tion it must be remembered also that, 
as temperatures rise, fuel efficiencies 
drop very rapidly, while high efh- 
ciencies can be well maintained with 
properly designed electric equipment. 
On a B.t.u. basis costs show a very 
favorable comparison for the electric 


installation where power sells for 1 
to 14 cents per kilowatt-hour, as com- 
pared to 40 cents per thousand for 
1,000 B.t.u. gas. When over-all costs 
and quality of product are considered 
the results are very definitely in favor 
of the electric equipment. 





For research work 


A high-temperature—2,350 deg. F.—atmosphere control furnace in a steel research 
laboratory. 





, 


“ 


Melting tests on “Alloy 10” 


A piece of pure iron wire and a piece of “Alloy 10° wire, both % in. 


were placed in an “Alundum” boat. 


in diameter, 


The boat in turn was placed at the center of 


a molybdenum-wound hydrogen furnace and the temperature raised until the iron 


melted down. 
themselves. 

that the iron wire has 
pyrometer was 2,760 deg. F. The 
eorrected for black body conditions. 


melting point of iron is 2,785 F. 
It will be noted that “Alloy 10,” which is at 


At the same time pyrometer measurements were made on the wires 
The center boat shows what happened. On the right it may be seen 
fused completely, 
true 


while the temperature recorded by the 


when 


the left, shows no sign of melting at this temperature. In a second test the same 


procedure was repeated, except that 


temperature at which 


this time the 
that of the melting point of iron until the ‘‘Alloy 10” specimen went over. 
this occurred was 2,820 F. as 
These results are shown in the bottom boat. 
test shown in the top boat was run, using a 


above 

The 
measur 1 by the pyrometer. 
To carry these st. dies further another 
lower iron chrome aluminum cobalt 


temperature was raised 


alloy, an iron wire, and a wire made of “Alloy 10.” 


(261) 33 



































































































35 ' < 
Life test at 2,300 deg. F -B.B.1 & 
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So 
More than 700 hours at 2,300 deg. F. 0 400 
Here is shown a destructive life test at 2,300 deg. F. of “Alloy 10° 
compared with 80 per cent nickel, 20 per cent chromium alloys 
To make a comparative test of this kind it was necessary to drop 
the test temperature considerably to get into the nickel chrome 


range. 


10° over the nickel chrome alloys for 


chrome alloy at the test 





The results show very conclusively the superiority of 
elevated 
The “Alloy 10” life is practically seven times that of the best nickel 
temperature. 
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Growth at 2,400 deg.F-BBT 
Vertical suspension-no load 
1-fe.-cr-al-co. 0.126 diam 
2-Fe-cr-al 0.128" « 
3-Alloy No.10 0128" * 
Cycle 3% min heatng 

3% min. cooling 


2, 
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Hours of Intermittent Electrical Test 


20 300. 400 500 600 








“Alloy 
temperature use. 
is known as growth. 
up principally as a 


of alloys having large growth are difficult 
furnace and cause troubles with 
them in place. 
pared 











of 2,400 deg. F. are 


Extremely low growth factor 
One of the important characteristics of any heating element is what 
In a heating element in wire form this shows 
permanent 


Elements mad 
place in the 


length. 
to keep in 


increase in 


the electrical refractories holding 
The low growth characteristics of “Alloy 10” com 
to other iron chrome aluminum alloys at a test temperature 
here. 


shown 
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deg. F. The resistance 
Life at 2,500 deg. F. proceeds is, quite uniform. 
resistance shown here 
This graph brings out a comparison of “Alloy 10° with what was 


considered the best other alloy of this general group; 2,600 deg. F. 
iron aluminum cobalt 


was too high a temperature for 


material and the test was run, therefore, at 2,500 deg. F. 


Beyond a consideration of quality 
and cost of operation, one of the 
large deciding factors today as to 
whether a job should be electric or 
fuel fired is the plant layout itself. 
New plant programs are very defi- 
nitely eliminating the old program of 
trucking tons of materials long dis- 
tances to what was called a heat-treat- 
ing department. The _ heat-treating 


J 





the chrome 





machinery now is placed directly in 
the line of production right next to 


other machine tools. In this kind of 
set-up the electric equipment with 
quiet, clean and convenient operation 
has a decided advantage. 

With “Alloy 10” these possibilities 


are enlarged materially. The amount 


of steel which needs to be heated to 
temperatures cbove 2,000 deg. F. for 


TOWARD A BETTER HOME 


I am extolling electricity as having been responsible for more comforts and conveniences to the home and its 
occupants than any single influence of which I am aware ... Today the one definite trend in home buying 
is the demand for more and more electrical equipment ... 1 am convinced that to be successful in building 
for homes electrical equipment must be installed to make it possible for the young housewife to keep her 
home comfortable and attractive with a minimum amount of labor and to enjoy the many outside interests 
which youth nowadays has . . . No modern kitchen is complete without an electric refrigerator or the new 
electric pig . . . The electric hot water heater completes the list of servants. The electric home is no longer 
a dream of tomorrow—it is a home of today. 
—C. A. GLEASON, Boston realtor for 50 years, before the Metropolitan Electrical League. 
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hot spots developed in the test specimen. 

burnout with normal resistance changes as shown represents usually 

a good grade of material which in actual furnace operation 
be good for several thousand hours. 


Uniform resistance change 


Typical accelerated life test of “Alloy 10” at a temperature of 2,600 


change which takes place while the test 
The time for a 10 per cent change of 
is approximately 80 homrs, at which time 
A hundred-hour test to 


would 


ingot soaking, rolling, reheating, 
forging and forming exceeds by many 
times the quantity that is eventually 
heat treated for proper physical 
characteristics. It is this market 
which “Alloy 10” makes available, 
and that is the reason we consider 
this new development in electric heat- 
ing one of major importance to the 


electric utility industry. 
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Human Engineering — 
Salvation of Industry 


Industry Needs to Understand the Mass Public Before 
There Can Be Public Understanding of Industry 


Executive Assistant 


URELY no thinking person in 
the business world needs proof 
of the fact that 
today at the crossroads. 


business is 
Whether in- 
dustry as we have known it shall con- 
tinue to endure or whether the entire 
industrial life of this nation shall 
undergo a material change with an 
uncertain future both for capital and 
labor depends almost entirely upon 
industry's own actions within the next 
few years. 

This is not the statement of an 
alarmist—it is a statement of fact and 
it has found, of late, constant repeti- 
tion by the world’s leading analysts. 
Dr. Adam S. Bennion, one of our 
leading industrial psychologists, said: 
“An intelligent mass opinion is the 
hope of democracy—it is industry’s 
only salvation.” 

Industry is the daily target of polit- 
ical demagogues who have a_ very 
good chance to succeed in the destruc- 
tion of industry as we know it unless 
industry, itself, awakens and puts its 
house in order. We have witnessed 
an incident where less than 1 per cent 
of the total population of a great 
nation, Russia, completely overthrew 
the existing régime. We have seen one 
man completely change and control 
the thinking and mass reaction of the 
Italian people. 

\t this point some one says, “But 
Well, it is 
The past few years 
have seen the people of America yield 
to virtual dictatorship. 

The leaders in these various move- 
ments have accomplished the results 
they sought because they understood a 
simple law governing the actions of 
human beings. That law is “human 
beings, as a general rule, do not react 


it can’t happen here.” 
happening here. 


according to logic and reason, but 
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By LAURIN E. HINMAN 





according to emotions.” This law is 
as inflexible as is that old physical 
law known as the law of action and 
reaction. 

The greatest need of industry today 
is to be understood by the masses. 
Much misunderstanding exists in the 





When utilities were bearing 
the major brunt of govern- 
mental competition and 
“anti”-subsidies they warned 
general business that all might 
ultimately face the same prob- 
Political trends now 
indicate that the burden of 
defense and education is shift- 
ing to all industry. The public 
misinterprets the motives and 
functions This 
article is a timely index of the 
concern 


lem. 


of business. 


of the electrical in- 
dustry in this international 


problem. 





Portland (Ore.) General Electric Company 


mass mind regarding large industries, 
corporations and so-called big busi- 
ness. Their very size induces fear in 
the public mind. Fear is a lack of 
understanding. 

This takes us to a consideration of 
“human engineering.” Human en- 
gineering may be defined as a knowl- 
edge of the forces which control, 
direct or influence human action and 
reaction. Human engineering is not 
something new, born in the mental 
laboratories of the psychologists. It 
is as old as the human race itself. 

We in the utility business have 
given infinite care to the selection, the 
construction, the operation of the 
mechanical and material devices 
which we employ to render public 
service. But what do we do with the 
human elements both inside and out 
of our 
nothing. 


organizations? Practically 
An industrial executive not 
long ago made this statement to the 
members of his company: 

“There are mornings when you dis- 
like to get up and come to the office 
or shop; there are times when you 
hate to hear the office telephone ring; 
there are times when your customers 
irritate you, but I say to you in all 
sincerity, do not let your displeasure 
become known to others; do not take 
it out on your customers. Before you 
do that take a stick of dynamite and 
We have 
financial reserves out of which we can 
replace a plant, but it is most difficult 
and sometimes impossible to restore 


blow up one of our plants. 


which 
has been lost through our own care- 


the confidence of a customer 


lessness, discourtesy or neglect, and 


we may never know what such loss 
may cost us.” 

We as industrial operators and 
managers are inclined to assume that 
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because we have given reasonable care 
to the selection and training of our 
employees everything is running 
smoothly. We are smug in the belief 
that all is well both within and with- 
out our organizations. 

Industry’s great need is to be under- 
stood by the masses, but industry’s 
greater need is first to understand the 
masses and the individual making up 
that mass. The wild animal has a 
natural fear of man because it does 
not understand man. In order to win 
the confidence of an animal the 
trainer must first learn to understand 
that animal. Industry must first 
understand the masses before it can 
be understood by them. 

Let me give you a concrete ex- 
ample: In the Pacific Northwest sev- 
eral years ago an attempt was made 
to combine two competing electric 
utilities in order to effect economies 
and reduce rates. The public over- 
whelmingly defeated such merger. 
The public denied this request because 
it was suspicious of the motives of the 
proponents. The utilities appealed to 
what they thought the public wanted 
—lower electric rates. And the public 
wanted lower electric rates, but there 
was something deeper wanted by the 
public but which the public had no 
way of collectively expressing—except 
at the polls, and then it was too late 
—and that was a mass understanding 
of the electric utility business. The 
cause of the merger defeat was ex- 
pressed by one opponent when he 
crystallized the public fear just a few 
days before the election. He said: 
“Beware the Greeks when they come 
bearing gifts.” Lack of confidence, 
misunderstanding of the motives of 
industry in that case did the trick. 

In the case just mentioned and in 
all industry’s problems at the hands 
of the public the great question is, 
“What does the public want, how does 
it want it, and what must we do to 
understand the public’s wishes and to 
have them understand our problem in 
the fulfillment of those wishes?” The 
answer is, “Go to the public and 
learn.” 


Must first understand public 


In my organization we now have 
had several years of applying and 
testing laws of human engineering. 
We decided that before the public 
could understand us we first must 
understand the public. So we went 
to them individually and collectively. 
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We asked them to tell us truthfully 
what they thought of us and, more 
important, why they thought that way. 
We wanted criticism, and did we get 
it! From several thousand replies we 
discovered several things we had not 
known. We had thought that the 
public disliked us chiefly because of 
an experience with an Eastern holding 
company, and because we had passed 


“Human Engineering” sug- 
gests two things: First, a new 
branch of engineering appli- 
cable to business and social 
life; second, that industry is 
in a precarious position and 
in need of something to 
save it. 


dividend payments. We were sur- 
prised to learn that our stock and 
holding-company situation was not the 
preponderant cause of public dis- 
favor. After classifying nine thou- 
sand replies we found that the com- 
plaint of high rates was No. 1 on the 
list. 

Now here was a job for a special- 
ist in human engineering. More than 
five thousand people out of nine thou- 
sand cited this one complaint of high 
rates. But the fact was that our rates 
were not high, but were among the 
lowest in the country. The electric 
service bill was the smallest single 
item in any family budget! 

From these facts we knew that most 
of these people who complained about 
high rates were giving us a superficial 
reason or belief. These beliefs to 
which they ascribed their dislike were 
superimposed, as it were, upon a 
fundamental cause for dislike com- 
pletely removed from the cause they 
stated. Their statements were nothing 
more than manifestations of two laws 
—the law of suggestion and the law 
of hidden complexes. There was some 
more fundamental reason for their 
dislike than the one they stated. Our 
job, then, is to find, without the cus- 
tomer realizing our quest, the real 
cause and apply such correctives as 
each specific case may dictate. To ac- 
complish this, we must have a work- 
ing knowledge of two other laws of 
human engineering, viz., the Law of 
Suggestion and the Law of Hidden 
Complexes. 

It has been said that every institu- 
tion is the lengthened shadow of one 
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man. That is true. It follows that 
every department in an industrial or- 
ganization is the lengthened shadow 
of the man who heads that department. 

How often have you gone into an 
industrial establishment, to a large 
store, to a railway ticket office, and 
been received in a brusque and dis- 
courteous manner? You were made 
to feel that you were not entitled to 
much consideration and that you were 
sort of a necessary evil which was to 
be got rid of quickly. Now, what was 
the cause of such action toward you? 
Did that particular store clerk or that 
ticket agent or that industrial repre- 
sentative have a personal grudge 
against you? Oh, no. Either he had 
some personal worry or his superior 
had treated him brusquely, coldly, 
discourteously, and that chap was 
merely reacting as he had been acted 
upon. Human engineering, no less 
than mechanical, has its law of action 
and reaction. 

I shall illustrate this law with two 
actual examples: The first one con- 
cerns the operation of a certain street 
railway division. The men operating 
the transportation units were capable, 
competent men. Suddenly an increas- 
ing number of complaints became ap- 
parent from that division. This was 
followed by an increasing number of 
accidents, some of them serious. 


Summons to sanctum 


The operators responsible for these 
complaints and accidents were repeat- 
edly called on the carpet and properly 
criticised and disciplined, but little 
improvement was realized. Exami- 
nation by an analyst, with an under- 
standing of the laws of human 
engineering, revealed that the new 
superintendent in charge of those men 
was a crabbed, cold-blooded, hard- 
boiled individual. He never had a 
good word for his men, but always 
found plenty to criticise. The sug- 
gestions which his men tried to make 
at various times were not only ignored 
but his men were repeatedly told that 
they were not paid to do any thinking, 
that the superintendent would take 
care of that. Every institution is the 
lengthened shadow of one man and 
the operators on this division soon 
became the lengthened shadow of that 
superintendent. Was it any wonder 
that with a mind inflamed they became 
discourteous, could not keep their 
vehicles under proper control, and 
[Continued on page 89 | 





Explosions by Gas 
From Cables Are Improbable 


Development Engineering 


ALCULATIONS based upon the 
explosive characteristics of the 
insulating compound used on 

one commercial network cable show 
that in order to evolve enough gas to 
cause an explosion in the average 
manhole it would be necessary to dis- 
till completely the insulation from 
about 150 ft. of a 500,000-circ.mil 
cable. These figures refer to a par- 
ticular kind of rubber insulation and, 
obviously, would be entirely different 
for other rubber compounds and for 
varnished cambric or paper-insulated 
cables. However, it is quite apparent 
from the tests that no type of cable 
insulation would be so prolific in gas 
production in any reasonably conceiv- 
able condition of electrical fault as 
solely to generate sufficient gas for 
a manhole explosion. 

The most common insulating ma- 
terials used for electrical cables are 
rubber, varnish, paper, cotton and oil, 


By WALTON P. LEWIS 


While it is remotely possible 
that manhole explosions may 
result from the distillation of 
cable-insulating materials, the 
results of extensive investigation 
and tests indicate that explo- 
sions attributed to this cause are 
due to gases originating from 
other sources than cable insula- 
tions. 


all of which are organic substances 
and subject to deterioration by dis- 
tillation, when raised to elevated 
temperatures for prolonged periods 
of time. The kind and quantity of 
gases so produced are dependent upon 
the composition of the insulating ma- 
terial. The need for a test to evaluate 
the explosive characteristics of the 
gases evolved, when insulating mater- 
ials are subjected to high tempera- 


Department, American Steel & Wire Company, Worcester, Mass 


tures, has been recognized by both 
public utility companies and cable 
manufacturers. Realizing this need 
the American Steel & Wire Company 
has developed a method for testing 
and determining the degree of explo- 
sibility of gas. 

After considering the type of appa- 
ratus best suited for performing the 
tests, it was decided to design and 
construct a laboratory apparatus 
which would duplicate, as nearly as 
possible, the conditions actually exist- 
ing in a cable duct, subway or man- 
hole. The apparatus adopted consists, 
briefly, of a closed container for dis- 
tilling the insulating materials, a gas 
collector for collecting the evolved 
gases at atmospheric pressure, and 
suitable equipment for mixing meas- 
ured quantities of gas and air, and ex- 
ploding the mixtures by means of an 
electric spark. These conditions are 

[Continued on page 86] 
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The electric furnace is a small, open-wound resistance type furnace, 
having a maximum temperature range of 2,000 deg. F. 


Distillation 


tube is a clear, fused quartz test tube, 6 in. long and % in. outside 


diameter, closed at one end. 
copper tubing. 
of fifteen turns, spaced % in. apart. 
inverted U-tube type. 


the gas seal. 
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Mercury is used as 
Vacuum pump is the ordinary laboratory type. The 
Hempel explosion pipette is standard equipment for gas analysis. 
The Bunte gas burette is also standard equipment in gas analysis. 


Condenser is a coil made of %-in. 
Coil has an outside diameter of 3 in. and consists 
Vacuum gage is the customary 
The manometer is a U-tube, using water as 
an indicating medium in the arms of the tube. 
made of stainless steel, welded construction. 


Materia] Tested 
Gas collector is 


Oil impregnated paper... 
Factice (rubber substitute) 
Rubber compound (ordinary)...... a 347 
Rubber compound (special) 


Gas Productions and Explosive Proportions 


Explosive Limits 
Per Cent of Gas in Tota 

Volume of Gas Gas and Air 
C. C. per Gram Lower Limit Upper Limit 


pasa tadanes 335 3.2 28.7 
Meweenevans 482 13.7 14.3 
11.3 20.1 

Séedeteses 215 23.0 30.3 
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ENTRAL-STATION energy pro- 

duction and revenue followed the 

usual pattern in October, both 
rising strongly compared with the pre- 
ceding year, but with the dollars show- 
ing a smaller gain than the kilowatt- 
hours. That is, the average rate for 
Meas- 
ured by either standard, operations 
were on a larger scale than in any 
previous October in the history of the 


energy continues to decrease. 
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October sales 18.6 per cent 
over 1935, revenue up 10.6 
per set new records 


despite falling rates 


cent, 








industry. Revenue rose to $179,972,- 


300, 10.6 per cent above the like fig- 
ure in 1935, according to the Edison 


NES, : 


Monthly Revenue From Ultimate Consumers 






Average Daily Energy Generated 


JFMAMJJASONDJFMAMJJASOND 


Table I—Monthly Revenue from Ultimate Consumers and Energy 
Output of Central Stations in the United States 


Compared with Corresponding Month of Previous Year 


Revenue from 


Ultimate Consumers4 
Month . 


Energy Generated, Millions of Kw.-Hr.* 


: Total Hydro Fuel 
1936 
Phousends | Per Cent Gen. Per Cent Gen. Per Cent Gen. Per Cent 
of Dollars Ine Inc. Inc. Inc. 
October 179,972 +10.6 9 639 +15.3 3,137 17.6 6,502 +14.2 
September 175,597 +10 4 9,177 +18.8 2.736 2.2 6,441 | +30.5 
August 169 630 +8.7 9,178 13.8 2.756 10.7 6,422 28.7 
July 167 ,672 +10.9 9 ,067 15.6 2,832 14.8 6, 235 +38.1 
ry . mal “ . ¢ 
Table Il—Regional Revenue and Energy Output in October, 1936 
Compared with Corresponding Month of Previous Year 
Revenue from Energy Generated, Millions of Kw.-Hr.* 
Ult. Consumers 
Geogranl lo Hydro Fuel 
Reg 
Phousands | Per Cent Gen. Per Cer Gen. Per Cent Gen. Per Cent 
of Dollars Inc In Inc. Ine. 
United States 179,972 10.6 9 639 +15 137 +17.6 6 , 502 +14,.2 
New England 15,257 10.0 645 oS 236 35.0 109 2.6 
Middle Atlanti 50 453 +97 434 17.4 524 413.9 1.910 +18 5 
East No. Central 10 , 862 8.7 330 +14.5 157 : 2,173 +15.8 
West No. Central 15,352 9.0 618 17.5 131 19.7 187 | +17.0 
South Atlantic 0 19 € 1,212 19 612 +50.0 600 Ls 
East So. Central Ditateoeines 359 20.0 278 +57.0 81 33.2 
West So. Cen ) 10.098 13.1 173 16.5 13 22.0 460 +18.3 
Mountain 5,204 6.8 362 20.0 56 +17.0 106 +28.1 
Pacifi 17.7 7 1.206 10.0 930 1.0 276 +75.9 
I 1 U.S. Geological Survey, with deductions for operations not regarded as central station. 
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Utility Rise Continues 


Electric Institute. Output mounted 
15.3 per cent to 9,638,500,000 kw.hr., 
the largest ever attained in any month. 
Both quantities moved up seasonally 
compared with September—revenue 
by 2.5 per cent, output by about 5 
per cent. Revenue was exceeded only 
in the two midwinter peaks of January 
1930 and 1931. 

Production from water power re- 
turned to more nearly normal propor- 
tions, this item constituting about 33 
per cent of the total, after the unusu- 
ally low ratios recorded during the 
preceding dry months. The demands 
on steam plants moderated corre- 
spondingly, the output of these latter 
being only slightly greater than in 
September and 14 per cent above a 
year ago, against 17.6 per cent for 
hydro. 

Energy sales increased in all classes, 
the most noteworthy gain being in 
wholesale commercial service. This 
group absorbed 57 per cent of all the 
energy sold to ultimate consumers and 
the increase over a year ago of nearly 
23 per cent bears witness to the grow- 
ing activity of manufacturing plants. 
Also, it indicates a steady advance 
in electrification, since kilowatt-hour 
consumption broke all former records 
while industrial production figures 
are, in general, still below pre-depres- 
sion levels. 

Retail commercial sales 16.5 per 
cent higher than a year ago and do- 
mestic energy sales up 11.7 per cent 
are other indicators of progress. Av- 
erage use per domestic customer for 
the twelve-month period rose to 714 
kw.-hr. from 663 kw.-hr. a year ago. 


Table UIl—Allocation of Energy 


October, 1936 


Compared with Corresponding Month of Previou 
Tear 
(Edison Electric Institute) 


| 
| 


Class of Service Millions | ?er Ce 
lof Kw.-Hr In 
Total for distribution* 9,670 +15 
Lost in transmission, ete | 1,577 0.5 
Sold to ultimate consumers... . | 8,093 | 18 
WOMINNLIO Se coc cacts acsck ieee 11.7 
Com’1, small light and power 1,421 +-16 
Com’I, large light and power. 4,574 +22 .% 
Municipal street lighting, . 214 
Railways—street,: interurban 374 +3 
Railroads—electrified steam 110 +50 
Municipal and miscellaneous 76 +9 


* Generated, purchased from other sources 
ported, less energy used in railway and other depa 
ments. 


1,200 


each lu- 


Mercury-tungsten units of 


i a, ‘ watts combined rating, 

ee minaire having a separate switch, 
provide 33 to 40 ft.-eandles on 
drafting boards and supply within 
10 per daylight 
Venetian blinds facilitate accurate 


control of daylight when used in 


cent of value. 











conjunction with fixtures 


By E. C. ALGER 
Chief Electrical Draftsman, 
Bethlehem Shipbuilding Corporation, 
Fore River Plant, Quincy, Mass. 


Mercury Tungsten Lighting 
Aids Shipyard Draftsmen 


Fore River Plant Utilizes 33 to 40 Ft.-Candles in Drafting 
Room — Closely Approximates Daylight Color Characteristics 


UE to the large volume of 


naval 
work 


and merchant marine 
that the Bethlehem 
Corporation has been carrying on, it 
considered it advisable to increase as 
well as recondition its drafting rooms, 
realizing at the same time that it was 
a good investment to do everything 
possible to increase the efficiency of 
these departments in order to get the 
plans out in time for orderly construc- 
tion of the ships. 

In considering the new addition to 
the drafting rooms the importance of 
providing sufficient artificial lamps 
with comfortable seeing under all con- 
ditions for the close visual tasks of 
drafting This  il- 
supplement 


considered. 
would 


was 


lumination day- 


light with its various degrees of in- 
tensity and also be adequate for twi- 
light and night-time use. 

Our representatives visited many of 
the largest drafting rooms in the East 
and studied the methods, fixtures, de- 
signs, operations and results. It was 
found that the majority were illumi- 
nated by either the direct method or 
semi-indirect method using diffusing 
elobes. 
under 20 ft.-candles was obtained on 
the drafting tables. This lighting was 
supplemented by local lamps. 


In most cases considerably 


Some years ago we installed a sys- 
tem of direct lighting in metal reflec- 
tor diffusing globe units, which at the 
time best for a 
beam ceiling of low reflection factor. 


was considered the 


Its inherent weaknesses were the spec- 
ular reflections over the tracing cloth, 
shadows and yellow 
with 


during the late 


predominant 


color which did not mix well 
daylight, especially 
afternoons of the winter months. The 
advent of new lighting sources, the 
with 


and design of the best appearance 


reflecting mediums equipment 
architecturally, interested us in their 
possible application to our problem. 

Tests were made of aluminum in- 
direct troughs carrying 200-watt day- 
light lamps on 12-in. centers, as it was 
felt that such construction would per- 
best 
This proved impractical due to main- 


haps present the appearance. 


tenance, operating cost and low ef- 


ficiency. {Continued on page 95 | 

















































































































COLOR UNITS IN 400-W HI INTENSITY | ‘SUNLIGHT VS.MERCURY-~ MAZDA LIGHT — 
5° | COMBINED~APPROXIMATE DAYLIGHT __ se Aortic) ed Sn sin yi Sati 
Ht cca Nl Reever 40 |ioletin, all fe ee 

aia Yh, WH ee yy, ined sunlight Py in sunlight | 
30 | ayy | ®*omo & ww EZ ai 
20; i a es es ‘ 
10 Ye — Cen es Pe 

2a} | (oo Es 
Violet Blue Green Yellow Orange Red Violet Blue Green Yellow Orange Red 
ZZAMazda lamps Ml Hi-intensity mercury Excess of color values indicated by cross-hatched area 
Color components of high-intensity mercury and tungsten unit compared with sunlight 
Left—Ratio of color units in mercury and tungsten lamps. 
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Right—Excess of color units in adopted lighting unit or in sunlight. 
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Less Operating Difficulties, 


Capacitor Installation and New Switchboard Count for More in 


Operating Smoothness Than Do Mere Dollars Saved in Power Bill 





Cold dollars of outlay contrasted with a reduction in the 


monthly power bill too often obscure other equally real bene- 
fits from modernizing the electrical equipment of an industrial 


plant. 


Here is a case where the pure power economics of 


power-factor correction justified only about 221 per cent of 
what was spent to eliminate losses from operating interrup- 
tions, over-heating of equipment, poor garment production 


speeds and other nuisances. 


ESTS made _ before business 
— indicated that the H. 

D. Lee Mercantile Company’s 
plant could very profitably spend 
some money to boost power factor 
from 45 to 97 per cent. Like thou- 
sands of similar cases, the manage- 
ment put the proposals on the table 
until recently. Now it has completed 
a modernization program which: 


1. Changed motors from slow speed to 
high speed to get better efficiency, better 
power factor, better production. 

2. Put in 90 kva. in capacitors which 
raised power factor from 45 to 98 per cent, 
reduced losses. 


increased nearly 50 per cent without fur- 
ther service investment. 

The Kansas City unit, in addition 
to general offices and warehouse, in- 
cludes factory equipment for overall 
manufacture, coffee roasting, spice 
making, as well as the preparation of 
several other food products. For 
many years all power requirements 
have been purchased from the local 
utility. 

Oil-fired boilers are used for proc- 
ess steam and for building heating 
except in the pressing room, where 
a small automatic gas-fired boiler is 
used. Electric service is supplied at 








3. Included a dead-front circuit breaker : ; 
switchboard that eliminated loss in operat- Primary three phase, 60 cycle, 2,300/ 
ing time from blown fuses. 4,000 volts with separate 

4. Rearranged feed-in and lichtine transformer and 

° e ° ° ° “a. fo) Do 
peapsierse — nef heme a : , meter. 
ate control and reduce losses. 2 Incoming 3 ed 

: PAG c cipal power 

5. Released tied-up capacity 4000 line The principa + : 

in transformer and circuits so oads are concentrated in 


that plant operations may be 


Fig. 1—Mercantile plant 
served by six ampere- 
crowded feeders 











the garment factory and 
in the grocery depart- 
ment. In the garment 
factory were a number of 


300 Kva. 
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slow-speed motors directly connected 
to line shafts driving sewing machines. 
Power factor on feeders ranged from 
4114 to 67 per cent. 


For many years difficulty had been 
encountered by the customer from two 
sources—the old fused switchboard, 
with its secondary fuses, was the 
source of much inconvenience and 
many outages due to excessive cur- 
rent; also, at the various distribution 
centers the same trouble was a 
source of continuous annoyance. Tests 
made by the General Electric Com- 
pany and the Kansas City Power & 
Light Company engineers showed that 
either larger feeders and switches must 
be installed or additional distribution 
feeders provided unless power-factor 
correction be used to reduce the feeder 
current. Table I shows the summary 
of the principal test data accumulated 
before recommendations were made. 
Fig. 1 shows the general layout of the 
power feeders. 


Decision favored capacitors 


From the test data calculations were 
made to determine the sizes of capaci- 
tors necessary. Table II shows the re- 
sults of those calculations. It was 
estimated that power-factor correction 
as calculated would result in a reduc- 
tion of from 5 to 6 kw. in the demand 
and a saving of from 12,000 to 20,000 
kw.-hr. per year. This, of course, 
represented reduced heating in the 
transformers and feeders. 

The final decision to recommend 
capacity correction was due to the fol- 
lowing factors: 


1. With only 60 kva. in excess trans- 
former capacity available, in view of the 
growth in load or possible loss of one trans- 
former, it was advisable for the customer to 
provide additional transformer capacity. 
This could be done by increasing the size 
of the transformers, but space limitations in 
the transformer vault would have made it an 
expensive step. Power-factor correction 
would add capacity while correcting other 
troubles. 

2. Enlargement of the present distribution 
feeders would have meant either expensive 
overtime work or interruption of factory op- 
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Bettered P 


By B. J. GEORGE * 


Industrial Engineer 
Kansas City Power & Light Company 





eration, while the installation of new feeders 
would have entailed no small expense. 

3. Installation of capacitors would elim- 
inate heating, reduce losses and increase 
available reserve transformer capacity at a 
minimum outlay. 


Job undertaken this year 


Early in 1936, with improving busi- 
ness conditions, the customer decided 
to take steps to overcome its power 
distribution difficulties. Consequently, 
the power company and the equipment 
company engineers, co-operating with 
a local contractor, presented several 
proposals. 

These proposals covered estimates 
for changing over to 13,200-volt pri- 
mary service as an alternative to re- 
maining on the 2,300/4,000-volt serv- 
ice. They also included installing a 
new switchboard as an alternative 


Dead-front replaces live-front board 


to the old fusible type switchboard. ing equipment made the retention of 
Although a credit for power factor the present voltage and rate more eco- 
© 
is allowed on the 13,200-volt rate nomical. 
*In co-operation with L. E. Evans and (none on the present rate), the exces- To modernize the old switchboard 
R. W. Ryan of the General Electric Company é : . 
and G. A. Jennings of the K. C. P. & L. Co. sive investment for the new transform- would have meant an outlay of $1,600; 








Table I—Summary of Test Data Before Modernization of Power Bank 





Avg: Volts at Switch- Avg. Volts at Load 
Circuit Capacity, Avg. Max. Amp. Momentary Peak, board During Oper. End of Feeder Dur- Avg. Power Factor, 


Circuit Amp. 2 Hours Amp. Periods ing Oper. Periods Per Cent Heating Condition 

Power transformer...... 750 602 915 227 45 Excess heat in vault 
MOIR TROGNE 6a coccccees 1,000 602 915 227 iat 45 All fuse clips hot 
WOO Gy isesccciceness 275 90 125 227 222 64 

Dison cdceteadeas 125 Less than 10 30 227 227 ae 

passe cntasvees 225 62.5 72.5 227 225 67 Two fuse clips hot 

| ere ‘ 450 90 480 227 223 52 One fuse clip hot 

Witvuetweceeunes 400 320 460 227 219 41.5 All fuse and switch clips hot 

_ eee eee 75 70 220 227 222 60 Two fuse clips and one switch 

clip hot 


Voltage regulation on main power bus is 225 to 227 volts or 5.2 per cent. 
Voltage regulation on feeder “ 1” to garment factory is 237 to 218 volts or 8.3 per cent. 
Voltage regulation on feeder “ G” to ice machine is 237 to 224 volts or 5.7 per cent. 





Table II—Loads and Tentative Distribution of Capacitors Based on Final Power Factor of 
97 Per Cent 





Present Average Present Average Proposed Average 
Connected Maximum 2-Hour Present Average Maximum 2-Hour R.-Kva. Maximum Circuit Kva. 

Circuit Load, Hp. Kva. Load P.F., Per Cent Kw. Load Required 2-Hour Kva. Saved Nature of Load 
Ns.ciecese cen 126.0 35.9 64 23 21.9 23.7 12.2 Grocery Dep't, 9th floor 
S..ccensaniusien 41.5 24.9 67 16.7 14.2 17.2 72 Ice machine 
i vekackvereens 29.0 27.9 60 16.7 18.6 17.2 10.7 Passenger elevators 
ics cvadusnt aiid 111.5 127.5 41.5 52.9 102.8 54.6 72.9 Garment factory 
Wivcadcvelicncexes 96.0 35.9 52.0 18.7 26.1 19.3 16.6 Freight elevator, tube system, fans, etc 
A, B, D, E, F*... 25.5 10.0 60.0 6.0 6.5 6.2 3.8 Miscellaneous 
Web ccebeaea 429.5 240.0 45.0 108.0 187.0 111.3 128.7 Total power 

* Total load and power factor on circuits A, B, D, E and F estimated. + Total transformer capacity, 300 kva. 
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to provide a new switchboard with 
three circuit breakers and sixteen sets 
of fused switches would have cost 
$1,900, whereas to provide a com- 
pletely dead-front _ circuit-breaker 
switchboard would have cost $2,600. 
The customer immediately decided on 
a new board, and after some study of 
the past record of feeder outage time 
and cost of fuse renewals the board 
completely equipped with circuit 
breakers was purchased. 

When the question of final selection 
of capacitors was brought up, it was 
decided to replace fifteen 3-hp. and 
seven 5-hp., 450-r.p.m. motors with 


fifteen 3-hp. and seven 5-hp., 1,800- 


The old motors were 
direct connected to the sewing ma- 
chine line shafts, but the new ones 
were equipped with V-belt drives. This 
not only improved the power factor 
but increased the over-all efficiency. 
The smaller space occupied by the 
smaller motors with their drive re- 
duced the congestion under the sew- 
ing machine tables. 


r.p.m. motors. 


Capacitors distributed advantageously 


With the improved power factor re- 
sulting from the motor changes it 
was recommended that 90 kva. in 
capacitors be installed. Orders were 
immediately placed for this equip- 
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Three-floor garment 
mil feeder with 400-amp. capacity (160 kva. at 230 volts) ; 
30 kva. of capacitors on middle of three floors. 


(c) Freight elevators 
at 230 volts; 


ment. The capacitors, in 5-kva. units, 
were distributed at various places on 
the feeders, as follows: 

Circuit C 25 

Circuit J 25 

Circuit I 30 

Circuit D 5 

Circuit H 5 

90 kva. 

At the time of the negotiations the 
advisability of automatic control 
equipment to avoid excessively high 
voltages at feeder ends during periods 
of light loads was considered. How- 
ever, it was thought to be more eco- 
nomical, for the present at least, to 
eliminate this expense and open the 
switches on the feeders after the fac- 
tory work is over for the day. This 
has proved successful and eliminates 
the feeder loss due to the high leading 
current during the night. 

As soon as the equipment was in- 
stalled check tests were made by the 
power company to verify the results. 
Those tests show that everything an- 


Fig. 2—Operating conditions greatly improved 


department load—500,000-circ.- 


(b) Grocery department—300,000-cire.mil feeder, 275 amp 
110 kva. at 230 volts, 25 kva. of capacitors installed. 


600,000 cire.mil, 450 amp., 180 kva 
25 Kva. capacitors in pent house. 
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(2a) Power circuit | to garment fac- 
tory on 7th, 8th, 9th floors. 
Size feeder, 500 m.c.m. feeder 
capacity, 400A 160 Kva.at 230 
volts capacitors installed 30 Kva 
on 8th floor 
Note: Since these curves were taken 
at 30 Kva. in capacitors are dis- 
connected when load is off at night 
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(2b) Power circuit C to grocery dept.on 


9th floor. Size feeder, 300 m.c.m. 
feeder capacity, 275A |l0Kva. oat 230 
volts capacitors installed 25 Kva. 
on 9th floor 


Note: All capacitors are disconnected 
when motor load is off 


ol 
I2246 8 


10 12 2 4 6 
AM. N. P.M. 
Time, Feb.18,1936 


(2c) Power circuit J to freight elev- 
ators. Size feeder,b00m.c.m. 
feeder capacity,450A 180 Kva. at 
230 volts capacitors installed 
25 Kva.in pent house. 


12 
MN. 


10 


Note:All capacitors are discon- 
nected at night. Elevators are not 
in use 
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Fig. 3—High-speed hare wins space race from slow-speed tortoise 


ticipated was accomplished, although 
the growth in load and usage since the 
change has made it difficult to show 
these in the billing demand and con- 
sumption. 


Amperes nearly halved 
Pp ms 


The changes resulted in a reduction 
of the load on the primary side of the 
300-kva. bank from 240 kva. down to 
130 kva., with a power-factor improve- 
ment from 45 per cent lag to 98 per 
cent lag. The total load amperes were 
cut from 600 amp. down to 315 amp., 
with an estimated reduction of about 
© kw. in the total losses in feeders and 


transformers. The increase in reserve 


transformer capacity brings the re- 
serve from 60 up to 170 kva. This is 
sufficient for all present and estimated 
future requirements. 

The kva. load on feeder I to the 
garment factory was reduced from 126 
kva. at 41 per cent power factor to 65 
kva. at 96 per cent power factor. The 
values on other feeders were changed 
accordingly. The voltage drop on all 
feeders is now negligible. Fig. 2 
shows the test results on feeders I, C 
and J. A comparison of the 1929 
total load before the 
change, with 1936, conditions, after 
the change, shows graphically what 
was accomplished. 


conditions, 


The installation of the new equip- 
ment has eliminated heating, while the 
new switchboard has solved the prob- 
lem of quick restoration of service on 
a feeder after an interruption. Since 
the change few have been the interrup- 
tions. 

This piece of modernization is of 
interest particularly because the cus- 
tomer was induced to make an outlay 
of about $8,000, although a mere con- 
sideration of the reduction in the 
power bill, load conditions remaining 
constant, would not have justified the 
investment. In brief, the reduction of 
6 kw. in the demand and a saving of 
12,000 to 20,000 kw.-hr. in losses 
(amounting to a power cost saving 
of from $225 to $300 per year) justi- 
fied only $1,500 to $2,000 of the total 
expenditure. On the other hand, the 
many other factors enumerated in this 
article and discussed with the cus- 
tomer made the balance of the ex- 
penditure a wise investment. 

Since the change was made the cus- 
tomer has installed a modern lighting 
layout and has rebuilt the ventilating 
system in the general office. 

R. B. Caywood, vice-president of the 
H. D. Lee Company, with the assistance 
of its engineer, L. D. Shepherd, 
handled negotiations for his company. 
The company also operates factories 
in South Bend, Ind.; Trenton, N. J.; 
Salina, Kan.; Minneapolis, Minn., and 
San Francisco, Calif. 
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Choosing Transformer Sizes 
for Distribution Circuits 


New Technique of Puget Sound Power & Light Company Uti- 


lizes Existing Data, Eliminates Expensive Load Checks and “Spot” 


Tests, Insures Selection of Correct Size of Transformer for Distribu- 


tion Loads and Saved Company More Than $20,000 During 1935-36 


ETERMINING the specific size 
1): distribution transformer to 

use at a given location for a 
customer or group of customers is a 
problem closely allied with the one of 
periodically determining the degree 
of loading of the transformer so that 
the correct amount of transformer ca- 
pacity may be kept installed. The 
root of the problem lies in the diffi- 
culty of obtaining correct information 
on the load to be served. Knowledge 
of the connected load, when available, 
may give a valuable clue, but a large 
element of guesswork still remains as 
to the length and duration of the 
peak. The taking of load charts on 
small transformers eats too deeply 
into the revenue if taken sufficiently 
frequent to be of value. “Spot” read- 
ings are too costly for the meager in- 
formation they show. Left in the 
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twilight, the field engineer is forced 
into a liberal policy in selecting trans- 
former sizes, so that surplus trans- 
former capacity is the more general 
condition found when checking the 
total feeder load against the total 
transformer capacity installed on the 
feeder. 

To obtain quick, inexpensive and 
reasonably accurate data on the type 
and magnitude of the load to be 
served at a specific location the Puget 
Sound Power & Light Company has 
developed a new method of procedure 
which has proved practical and profit- 
able. Briefly, the method consists 
of converting certain known or easily 
obtained information into demand 


data, then applying the current trans- 
former size to carry this demand. 
The first step required the compila- 
tion of load curves for various combi- 
nation of range, water heating, light 
and small appliance loads as apply- 
ing to groups of customers ranging 
from a single customer up to the 
maximum number generally served 
from a single transformer. Company 
charts, together with published data 
on this subject, were used in this com- 
pilation. The peak load on the typi- 
cal distribution transformer is of 
relatively short duration, so that the 
required individual transformer ca- 
pacity is considerably less than the 
peak load on the transformer. The 
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amount of transformer capacity re- 
quired was determined from several 
sources, including published data on 
the safe loading of transformers and 
the company’s own experience. Cor- 
rection was made for ambient tem- 
perature, which showed conclusively 
that the heaviest duty on the trans- 
formers occurs during the cool winter 
months, when the heavier load more 
than counterbalances the higher 
ambient summer temperatures. Trans- 
former requirements for various load 
groupings are shown in Tables I and 
Il. The water heaters of Table I 
are of the automatic, off-peak type. 
Since the lighting load is near its 
peak when the range load is at its 
peak, the transformer capacity re- 
quired is found by adding together 
the two figures, one from each table. 
Tables III and IV in combination 
show the actual standard size trans- 
former which should be used. This 
size is determined by using the trans- 
former next larger in size than the 
kilovolt-ampere figure obtained from 
Tables I and II. Generally this 
automatically allows a sufficient spare 
transformer capacity for load growth, 
but an additional allowance could be 
made if immediate heavy load growth 

is anticipated. 
The foregoing explains the scheme 
in principle. Actually the data on 
[Continued on page 87] 











Table I—Transformer Capacity in Kva. Required for Ranges 
and Water Heaters 












































19 | 10.8 | 10.8 | 10.8 | 10.8 | 11.5 | 11.5 | 12.1 | 12.7 | 13.2 | 14.4 15.0 | 
9| 10.1 | 10.1 | 10.1 | 10.1 | 10.8 | 10.8 | 11.4 | 12.0 | 12.5 | 13.7 | 14.3 | 
8} 9.6 9.6 | 9.6 9.6 | 10.3 | 10.3 | 10.8 | 11 4 | 12.0 | 13 1 | 13.7 
£7 | 9.0 90 | 9.0 | 90 | 96 | 9.7 | 10.2 | 10.8 | 11.3 | 12.5 | 13.1 
36| 8.4 8.4 8.4 | 8.4 | 8.9 8.9 | 9.5 | 10.1 | 10.9 | 11.8 | 12.4 | 
Ss[78| 78 | 78 | 78 | 83 | 83 | 88! 94 | 109 | 11.6 | 12.4 | 
44/72) 72 | 72 | 78] 7.8 | 78 | 82 | 9.0 | 10.9 | 16 | 120 | 
z3| 65 | 65 | 65 | 70 | 70 | 70 | 7.5 | 9.0 | 10.8 | 11.6 | 12.4 
2| 5.0 | 5.5 | 5.5 | 5.8 | 5.8 6.3 | 7.5 | 9.0 | 10.8 | 11.6 | 12.4— 
1{ 25 | 38 | 38] 4.5 | 5.4 | 63 | 7.5 | 9.0 | 10.8 | 11.6 | 12.4 
olo | 18 | 27] 45 | 54 | 63 | 7.5 | 9.0 | 10.8 | 11.6 | 12.4 | 
0 i 2 3 4 5 6 7 . 9 10 








Table II—Transformer Capacity in Kva. Required for Lights 
and Small Appliances 






























































| Total customers............... 1j2]3]4 {5 ]6|7|8 | 9 | 10] 1] 2 
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| Kva. required. ........ ..| 0.5 | 1.0 | 1.3 | 1.6 | 1.9 2.2 | 2.5 | 2.8 | 3.1 | 3.4 3.7 | 4.0 | 
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| Kva. required...........0.0000 | 4.3|4.6|4.9|5.2|5.5|5.8|6.1|6.4|6.7|7.0|7.3| 7.6 

















Instructions for obtaining the size of transformer to use for any number of range, water 
heater and lighting customers: 


1, Locate the figure in Table I corresponding to the number of ranges and number of 
water heaters; 

2. Locate the figure in Table II corresponding to the total number of lighting cus- 
tomers to be served from that transformer, including range and water heater customers; 

=A The sum of these two figures represents the transformer capacity required for these 
customers. 
Example: 2 customers have ranges and water heaters 
1 customer has range but no water heater 
2 customers have lights and appliances only 
5 Total customers 

Se ER. A BT I ido ok cn dk dc cuicdccncucavpeadesaduces 6.5 kva., (Table I) 
i Sey OEE SUN? SIRO Ce onc eacacacund<santancedetescuuaeeeeaaca 1.9 kva., (Table II) 


EOE: UO SOIR a hidcbacacwdskcedbcheducsiedccduchasbeseewaekeses 8.4 kva. 





Tables III and IV—Transformer Sizes required for All Combinations of Range, Water 
Heater and Lighting Customers (Including Small Appliances) 





Instructions for using the Tables: 

1. Find in Table the symbol A, B, C, etc., opposite 
the number of ranges and number of water heaters 
to be served, irrespective of the number of customers. 

2. Locate this same symbol in the left-hand 
vertical column of Table IV. Follow along hori- 
zontally to the vertical column corresponding to the 
total number of customers to be served. The 
figure thus located shows the transformer size 
required. 
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Table 1V—Transformer Size Required 
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System Reliability Comes 
to the Fore Anew 


[D-DECEMBER brought another complete outage 

in a major industrial and commercial center. 
This time it was in Newark, N. J., and the surrounding 
area; a year ago it was in Manhattan and the Bronx. 
While both of these were disquieting, there is no occa- 
sion for alarm about a prospective epidemic or any- 
thing more than honest anxiety either on the part of 
the utilities in general or their customers. Neverthe- 
less, there should be a firm determination to forestall 
these interruptions as thoroughly as can be effected 
within reasonable expense and outlay. This is neces- 
sary because our modern mode of living relies at every 
turn on electricity, and veritably, as the New York 
Times said, the loss of it in a twinkling throws us back 
a century. 

The Newark failure of service, coming so close on 
the heels of the New York City outage, serves to em- 
phasize the economic hazard to a community that relies 
so completely on a comprehensive power supply. 
There is a responsibility on power companies which 
none want to dodge. Modern service and modern 
living have been built on electrical reliability, and 
every reasonable effort should be made to hold the 
good record of the past. 

In fact, the two episodes are pretty certain to re- 
vive the A.I.E.E. symposium of seven years ago when 
the choice of metropolitan system design for maximum 
reliability and economy was energetically discussed. 
New York typifies well-segregated sources and a solid 
distribution network fed at a multiplicity of points 
from stations relatively free of direct ties to one an- 
other. Newark’s networks are, on the contrary, served 
from three substations rather than directly from Essex 
station (at which the switch failure occurred to precipi- 
tate the interruption), which is interconnected with 
adjacent stations and with the adjoining Philadelphia 
and Pennsylvania Power & Light systems. 

Diametrically opposed in conception, neither 
scheme seems invulnerable. And it is immaterial 
whether the ultimate cause in each instance proves to 
be equipment failure, man failure or inadequacy of 


fire-fighting facilities. The point is that some protec- 
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tive scheme and system set-up is needed to insure that 
important city networks always have energy from 
enough sources to hold the existing load. Losing load 
on a network involves plain “hell” in getting back into 
full service because everything has to start up and light 
up at once after an outage of anything more than a few 
minutes. The outage is prolonged by the necessity for 


removing part of the load before system service may be 
be restored. 

Here is a task for the former power systems engi- 
neering committee, which has had no equivalent since 
the N.E.L.A. was disbanded. These two interruptions. 
falling on systems typifying two contrary schools of 
thought, would afford ample play for a revival of the 
group, embracing, as it did, all shades of technical 
interest from the coal pile to the toaster. Ahead there 
is also the urgency of more station capacity and more 
interconnections, and while the committee would be 
canvassing the matter of metropolitan reliability it 
could also be reviewing the economic shifts that have 
taken place in generation, in substations, in competitive 
power, in distribution, in supervisory and protective 
systems. 

The public cannot afford a pluperfect supply, nor 
will it condone a substandard service. There is a 
happy solution that can be found and it will be as 
soon as its cost in facilities or in improved adminis- 
tration is set against the public cost in lost business. 
lost hours and lost tempers. It may not be found. 
however, if the experts focus exclusively on problems 
confined to the technical fields exemplified by the pres- 
ent committee set-up. 


Bonneville Now Looking 
for Industrial Load 


OLICIES with respect to the disposition of Bonne- 
rs power are recommended in a recent report of 
the Oregon State Planning Board which are extremely 
interesting because they reflect conditions that will have 
to be met sooner or later by all government projects. 
The very size of these projects creates the problem of 
finding a load for the large capacity that becomes avail- 
able even at the beginning. All are in sparsely settled 
territories with wholly unbalanced economies of agri- 
culture, mining and manufacturing. No matter how 
low the rates, the existing household users cannot rea- 
sonably absorb the output, so there comes a time when 
search for large industries to absorb large blocks of 
load becomes inevitable. 

The Oregon report, recognizing that Bonneville is 
already approaching that stage, advocates the establish- 
ment or immigration of heavy-current-using industry 
But the cheapest 
power rate will be available only at the busbars of the 


under the lure of cheap power. 


Bonneville plant. Industry elsewhere will have to py 
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more in proportion to the distance from Bonneville so 
as to carry the transmission investment and _ losses. 
This forecast policy is in direct contradiction to regu- 
latory policy elsewhere. The trend has definitely been 
toward equalizing rates all over a company’s territory. 

For the common weal a public agency is thus sup- 
porting on behalf of a public enterprise the same prin- 
ciples which other public agencies have denied to pri- 
vate enterprise. The reason given is that an averaged 
rate for the whole territory would necessarily make the 
busbar rate higher than on a mileage basis, and the 
difference might be enough to fail to attract electro- 
chemical and electrometallurgical industries. 

Just how many such industries can be won over 
until nearby markets are assured, along with favorable 
relative costs of transportation for raw and finished 
products, is problematical. Actually, markets and in- 
dustries to supply them grow up together, and that 
takes time. If this time proves long Oregon may get 
impatient. If it then starts proselyting industries from 
other states it will be interesting to watch the attitude 
of congressmen faced with supporting federal water 
power ventures that can only survive by despoiling 
other districts of their life-blood industries. 


Quality Versus Cost 
of Industrial Service 


ECENT trips through industrial plants of varied 
types and sizes which rely on purchased energy 
reveal significant viewpoints on the part of users. Re- 
liability of service is becoming so important that in 
some processes cost is secondary. Central stations have 
gained some chemical plant business on the strength 
of several months’ demonstration of service quality 
rather than on the basis of a favorable price differential 
between locally generated and purchased electricity. 
In a recent representative case a substantial spread 
was not able in itself to win the industrial customer. 
The situation called for duplicate feeders from a utility 
substation served from steam plants of highest reliabil- 
ity, these being severally interconnected and also tied 
into a regional hydro-electric system which, while use- 
ful, was not considered at any time as a source of 100 
per cent primary power. The result was possibly two 
or three interruptions of momentary duration in about 
three years and a reserve turbine unit in the industrial 
plant left cold except for planned temporary use. 
Inside factory walls one finds intangible values 
weighing ever more heavily in the scales which deter- 
mine whether electric service shall dominate produc- 
tion. The automatic control possible in an electric heat- 
treating department swept everything before it in a 
Prominent machine tool plant. Compact machine 


drives, including both individual and grouped layouts. 
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concealed motors inside frames of machines, control 
designed to particular machine operations, new appli- 
cations of photo-electric cells reveal the auxiliary tasks 
of electric service in modernized industry which are 
reaching a degree of customer acceptance never before 
achieved. 


Madame Perkins’ “Rehabilitation” 
and the Utility Company 


UST before Christmas our Secretary of Labor broke 

the ice and came right out on the air waves to tell 
us of the new label to be pinned on “reliefers.” As 
the candid observers of the national scene predicted, 
relief would pass from an emergency program to a 
more or less permanent institution. So the people 
who used to be on relief will remain with us, but, 
said Madame Perkins, they will be in the process of 
rehabilitation. 

Under any name, these people present a problem 
to the utility company, one reason being the fact that 
it is usually unprofitable to render electric service to 
them. The fact that they will be with us for some 
time makes them a continuing problem. 

These are among the reasons why ELECTRICAL 
WorLp sought an authority in the utility field to dis- 
cuss a solution to these problems for the readers, on 
the basis of facts, however, rather than surmise. 

In a preceding issue Austin Monty showed how 
he cut into the conventional “averages” and bared the 
facts concealed by the averages. In a later issue he 
will tell how a proper use of these newly discov- 
ered facts became the basis for effective selling to the 
unprofitable customer, who, coincidentally, is often on 
relief (or being rehabilitated). These two stories by 
a competent authority, offer a practical method of at- 
tack on an important problem. 


Ammunition for Rural 


Load Builders 


HERE’S sales ammunition buried in the govern- 

ment’s final crop reports for 1936. Gross income 
of farmers for 1936 is $9,530,000,000, says the report. 
This is about a billion dollars over the 1935 total of 
$8,508,000,000 and four and a quarter billions above 
the 1932 total of $5,337,000,000. 

The drought exercised no substantial effect after 
all upon farm income as a whole, as food and feed 
crops reduced by the drought are now bringing high 
prices. In fact, based on “averages” the farmer’s gross 
income is $300 higher this year than last. Verily, it 
would seem time for the rural load builder to strike 
while the iron is hot. 
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More Tax Burdens 


for Utilities 


By CARTER FIELD 


This noted journalist gives his per- 
sonal comments and interpretations 
on current happenings affecting the 
electrical industry. His background 
and his location at Washington make 
his thoughts informative and inter- 
esting even though all may not agree 
with him. 


NNOUNCEMENT by President 
Roosevelt that he wants the 
present tax on electric energy 

continued would not be significant if 
his attitude toward the electric indus- 
try were not so clear. Despite all the 
general talk about taking off some of 
the nuisance taxes there is earnest de- 
sire at both the White House and 
Treasury to hang on to every dollar of 
tax revenue possible. The only nui- 
sance taxes which may be repealed, 
and there is not much certainty even 
about these, is those the collection of 
which costs the Treasury so much that 
they are of dubious value. 

And these will not be changed, in 
all probability, until their removal can 
be used to brighten up the picture 
next time the government decides to 
ask Congress for more taxes. They 
will be used to give the general idea 
of scientific revision, rather than just 
a plain boost. But boost it will be, 
so far as net revenues to the Treasury 
are concerned. Make no mistake 
about that. 

Originally, of course, this particular 
tax was a revenue only proposition. 
It was paid by the consumers. The 
only discrimination against the utility 
companies lay in the fact that it was 
not levied against municipal plant 
electrical consumers. In short, it op- 
erated to distort the yardstick by 
which the savings to the public 
through municipal operation were to 
be measured. 

Then the tax was switched to the 
companies themselves, thus becoming 
what was referred to in the late un- 
pleasantness as a hidden tax, though 





48 (276) 





still not applying to patrons of mu- 
nicipal plants. There is no disposi- 
tion whatever, either at the White 
House or on Capitol Hill, to change 
this situation. 

Uppermost in the minds of many 
utility executives and_ stockholders, 
however, is not whether any present 
governmental burden may be light- 
ened, but whether there will be any 
more of the same. There will be. 
Just what is next on the program even 
the President himself is not sure, so it 
would be idle for any one less in- 
formed to become pedantic. 


Holding company taxes 

The probability is that there will be 
another blow at holding companies, 
not only those in the utility field, but 
all holding companies. There may be 
an exception in favor of holding com- 
panies which are purely investment 
trusts, but even this is by no means 
certain. The point is the probable 
nature of this blow is by the tax 
route. Some high government officials 
have told this writer that they expect 
Mr. Roosevelt to be somewhat disap- 
pointed in the tax returns on March 
15. Not in the extent of income re- 
ported, for, due to the revival in busi- 
ness and the forcing out of dividends 
by the undistributed earnings tax, in- 
dividual incomes will be way up. 
But, some Treasury experts think, a 
tremendous lot of this income will not 
be rung up on the Treasury cash regis- 
ters. They have been going over the 
figures of dividends reported in previ- 
ous years, and are amazed to find how 
many of them are never reported at 
all, and how many more are reported 
by persons whose exemptions prevent 
their paying any tax. 

This was said by these officials after 
the President’s budget report was 
made public. They do not mean that 
the reports on March 15 will show 
much smaller taxes than the estimates 
made by the President in that mes- 
The figures for that were fur- 


sage. 
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nished by the Treasury in the full 
knowledge of the situation. 

But it so happens that in sending 
some of these figures back to the 
Treasury for revision, just before 
drafting his budget message, the Presi- 
dent personally made a few correc- 
tions, in his own handwriting. He did 
not ask to have the figures revised in 
accordance with his own hopes, but 
these scribbled corrections showed 
clearly what was in his mind—what 
his hopes were! 

It should never be forgotten by the 
electrical industry that the President is 
not merely punishing some old ene- 
mies when he deals with the utilities. 
In a way, that is water over the dam. 
But he is tremendously interested in 
forcing lower rates to consumers. 

But what these critics overlook is 
that President Roosevelt is a magnifi- 
cent showman. The average citizen 
simply accepts as a fact that water 
power is cheaper, that water power is 
a natural resource belonging to all the 
people, and that in seizing these nat- 
ural resources and developing them, 
in smashing at the holding companies. 
in attacking big profits the President 
is fighting a great battle for the little 
fellow. 

And the President is going to keep 
on fighting that battle. Electric rates 
in most communities will be reduced, 
if he has his way, and the odds that he 
will have his way should be rather 
long. On that question there is very 
little doubt that he has and will have 
public sentiment behind him. 

Certainly an overwhelming majority 
of both House and Senate are behind 
him in fighting toward this objective. 
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Isolated Plant Situation. 
in Chicago Misstated 


To the Editor of Etecrricat Wortp: 


I was astonished to read in the November 
7 issue of the Etecrricat Wor tp the article 
by Carter Field in which he misstates the 
facts as to isolated plants in Chicago. I 
wonder where he obtained the information 
from which he wrote this article. He cer- 
tainly did not get it here. 

We do not deny that the air in Chicago 
is not as clean as in New York, but this, 
in our judgment, is due to the fact that 
Chicago is essentially an industrial city, 
whereas New York is not. Furthermore, 
New York uses large quantities of anthra- 
cite coal, of which we have none in the 
Chicago area. The extensive business of 
the New York Steam Heating Company is 
also responsible for a great deal of reduc- 
tion in the making of smoke in New York. 
We have no such comparable heating dis- 
tribution in Chicago. Carter Field failed to 
mention that Chicago is the greatest rail- 
way center in the world, there being 27 
trunk line railroads entering the city. 
Obviously, trunk line railroads without local 
suburban traffic are not very good prospects 
for electrification, as every one informed on 
the matter well knows. 

We question his accuracy in saying that 
coal is burned more economically in New 
York. He says: “In Chicago most of the 
hotels and many of the office buildings not 
only have their own heating plants but 
they have their own electric-generating 
plants.” There are only three plants in 
hotels in downtown Chicago. There are 
about 900 hotels in Chicago and only six 
of the total have isolated plants, and three 
of the six use our service during the sum- 
mer. So far as office buildings are con- 
cerned, there has not been a plant installed 
in Chicago in more than twenty years. We 
have practically all of the business. 

This unfair article relative to electricity 
use in Chicago from central station supply 
should have a statement from Mr. Field 
after he ascertains the facts. Certainly we 
would like the ErectricaL Wortp to cor- 
rect these statements. 

E. W. Lioyp, 

Vice-President 

Commonwealth Edison Company, 
Chicago, Illinois 


s 
Loeffler Boiler Installations 
in Europe 


To the Editor of Evectrica Wort: 

The issue of Execrrican Wortp dated 
October 10, 1936, contains a news item 
entitled “Foreign Steam Plant Uses New 
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Principle.” This article actually reports 
on the two Loeffler boilers (steam pressure 
2,000 lb., superheat temperature 935°F.), 
each boiler having a capacity of 60 tons 
of steam power and being fitted with pul- 
verized fuel equipment. They were built by 
the M.A.N., our German licensee. 

I was not only surprised, but find it also 
very strange, that ELecrricaAL WorLpD com- 
pletely leaves out the name of these boilers 
and acts as if something completely un- 
known has taken place in Leverkusen. 
Every engineer in Europe knows that the 
order for Leverkusen has been placed on 
account of the success of the Loeffler plant 
erected at the Hoechst Works of the Ger- 
man Dye Trust. 

I should be very glad indeed if you would 
put a supplementary notice in ELECTRICAL 
WorRLD giving a more exact description of 
the Leverkusen Loeffler plant for the Ger- 
man Dye Trust. It will, perhaps, interest 
you to know that Vitkovice Mines, Steel & 
Iron Works corporation is building a new 
Loeffler station in Prague, capital of Czecho- 
slovakia. This station is ordered by the 
municipally owned “Electrical Enterprises 
of the capital of Prague.” The new power 
station Prague-Holesovice is situated in the 
center of the city and not only supplies 
electric current for the town, but also heat- 
ing steam for certain parts of the city. 

The first Loeffler boiler erected will have 
a steam pressure of 1,950 lb. and a steam 
temperature of 950°F. The boiler, having 
a capacity of approximately 150,000 lb. of 
steam power, delivers steam to a_three- 
cylinder turbo set. This Loeffler boiler 
has only two evaporator drums and is fired 
with the chain-grate stoker system Walther- 
Vitkovice. Cheap and very inferior coal 
with a heat value of 6,200 kg. cal. per kg. 
is used. The combustion air is preheated 
in the last draught up to 470°F. 

The feedwater consists partly of con- 
densation and partly of only chemically 
prepared river water. The steam circulat- 
ing pump will be driven by a back-pressure 
turbine, the waste steam of which will be 
used for feedwater preheating. 

I would appreciate it very much if you 
would see that the omittance is made good 
and, perhaps, completed by the notice 
which I gave you on Prague. 

Dr. H. Loerr ier, 
Mitchell Engineering, Ltd., 
London, England. 


Epitor’s Notre—Undoubtedly this clears 
up any doubt as to the nature of the item 
which appeared in the issue of ELecTRICAL 
Wortp of October 10, 1936 (page 64), and 
in the Electrical Foreign Trade Notes of 
September 25, 1936 (page 9), published by 
the Bureau of Foreign and Domestic Com- 
merce, U. S. Department of Commerce. 


———————— 


Co-operatives No Match 
for Small Enterprises 


To the Editor of Evectricat Wort: 


An article in the August issue of R. E. 
A. News, entitled “Why Co-op Costs Are 
Lower,” is worthy of comment by the 
central station industry. The writer, a 
member of the R. E. A. research staff, 
describes the commercial practices of a 
number of small pre-R. E. A. co-operatives. 
These practices, he implies, are unique with 
co-operatives, so that the “marked economies 
in management and service, often effected 
by ingenious methods . . . Always with the 
object of making the consumer’s dollar go 
farther” are deemed virtues that are not at- 
tained by the privately owned, capitalistic 
corporations. 

The practices he describes concern meter 
reading, billing and collecting, and he ap- 
parently holds the opinion that such func- 
tions constitute 99 per cent of all opera- 
tion. He does, however, in passing, men- 
tion such work as “place the crossarms . 
perform other technical tasks . . . and 
checking the line” as requiring the services 
of employees of nearby utilities on an hourly 
basis. 

Many obvious comments, especially in re- 
gard to the quality of service, deprecia- 
tion and obsolescence, will be made by 
public utility men upon reading the article 
referred to, and need not be repeated here. 
It is feared, however, that those trained 
in the larger companies may lose sight of 
the more fundamental fact that such short 
cuts as reading, billing and collecting on 
one call, and working entirely from em- 
ployees’ or officers’ homes, etc., were devel- 
oped by the industry in its early days and 
are still in vogue, with improvements, 
among the smaller cempanies. 

It is felt that the industry might well 
look to its small brothers to provide the 
answer to the co-operatives’ boasted econo- 
mies. Possibly it is not generally realized 
that in the New England states alone there 
are no less than twelve privately owned elec- 
tric utilities with less than 100 customers 
each. 

Without exception, these systems are 
rendering a type of service and attendance 
superior to the average of all co-operatives, 
and also returning a profit, or living to the 
owners. Furthermore, they are in no case 
financed with 3 per cent capital, and in most 
cases no capital has ever been introduced 
save the original equity provided by the 
owner. 

When operation on such a scale can be 
made in order to finance extensions and 
growth, in addition to supporting its owners, 
what likelihood is there of any co-operative 
management approaching it? 


“ENGINEER.” 
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Congress Asked to Appropriate 
$43,000,000 for T.V.A. Activities 


President Roosevelt recommends funds to continue work on Federal 


power projects — Appropriations totaling $150,000,000 have been 
spent in construction of six dams and other developments 


Congress has been asked to appro- 
priate $43,000,000 for operations of 
the Tennessee Valley Authority during 
the next fiscal year. However, the 
T.V.A. has authority to contract for 
the expenditure of an _ additional 
$5,500,000 to be paid out of future 
appropriations, bringing the total es- 
timated cost to the government for its 
operations in the year beginning next 
July 1 to $48,500,000. The contract 
authorization of $5,500,000 would 
permit the purchase of equipment to 
be installed in dams and power house. 

Appropriations for the current year 
total $39,900,000, but the authority 
had an unexpected balance of $8,790,- 
702 from former years. President 
Roosevelt, in his annual budget mes- 
sage to Congress, stated that there 
probably would be no unobligated bal- 
ance to the authority’s credit when this 
fiscal year ends June 30 next. 


T. V. A. to spend $54,291,108 


For the fiscal year 1938 total T.V.A. 
expenditures were placed at $54,291,- 
108, of which an estimated $5,291,108 
would be paid from operating reve- 
nues of the T.V.A. 

Faced with a number of legal ac- 
tions against expansion of power activ- 
ities in competition with private util- 
ities, the T.V.A. has put in its budget 
large expenditures to rush to early 
completion its numerous power dams 
to stand as evidence to the extent to 
which the government has gone into 
the power business. So far appropria- 
tions totaling $150.000,000 have been 
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spent on the construction of six dams, 
including Norris, Wheeler, Pickwick 
Landing, Guntersville, Chickamauga 
and Hiwassee, the construction of 
transmission lines, soil conservation, 
and various of the 
T.V.A. 

President Roosevelt recommended 
an appropriation of $17,043,620 for 
the widely expanded activities at Gun- 
tersville dam and reservoir in Ala- 
bama. He said that this appropriation 
would bring the project to 85 per cent 
of completion. The appropriation for 
the current year is $8,370,538 and 
1936 expenditures totaled $2,898,008. 


other activities 


Chickamauga Dam 


A budget item of $9,758,338 was 
asked by Mr. Roosevelt for continua- 
tion of the Chickamauga dam and res- 
ervoir near Chattanooga. The budget 
for 1937 provided $6,300,000 and 
1936 expenditures totaled $2,392,186. 
It is expected the 1938 funds will 
bring the project to the half-way mark. 

An allocation of $3,842,718 for Hi- 
wassee dam and reservoir on the Hi- 
wassee River was proposed by Mr. 
Roosevelt. He declared that this 
amount would provide the second 
quarter of the work on the develop- 
ment. Cost during this year is esti- 
mated at $3,352,179. A total of $254.,- 
807 was expended in 1936. 

The recommended appropriation of 
$8,423,123 for the Pickwick Landing 
dam and reservoir in Tennessee is es- 
timated to be enough to virtually com- 
plete the project. Estimated expendi- 


tures this year were $11,508,381 and 
for last year were $8,334,488. 

Other items in the budget for T.V.A. 
included $135,000 for Wilson Dam at 
Muscle Shoals, Ala.; $50,031 for Nor- 
ris Dam in Tennessee, largely for legal 
costs on lands still in condemnation, 
and an additional $32,268 for better- 
ments and additions; $44,985 for 
Wheeler Dam, and an _ additional 
$41,985 for acquisition of land and 
minor construction; $3,606,600 for 
fertilizer and soil conservation pro- 
gram; $225,734 for the T.V.A. na- 
tional defense plan and $357,242 for 
regional studies, experiments and 
demonstration. 


Alabama Power Sets 


Budget at $3,700,000 


Alabama Power Company has set 
aside a budget of $3,700,000 for im- 
provement and expansion of service 
during 1937. Most of this sum will 
go into new lines and station facili- 
ties. More than 1,000 miles of rural 
lines will be built to serve approxi- 
mately 4,500 additional customers. 
The company estimates that 8,200 
new customers will be added during 
the year to existing and new lines, of 
which 6,650 will be rural customers. 
Average total customers during the 
year is estimated at 121,000. 

One interesting item in the budget 
provides for the construction of a 
new distribution system for the Re- 
settlement Administration Village at 
Trussville, Ala., where a town of 100 
residences is being built. A new 
110-kv. transmission line will be built 
from Mobile to Gulfport, Miss.. also 
a new 110-kv. transmission line from 
Gorgas steam plant to Tuscaloosa. _ 

Expenditures for improvement 0! 
existing facilities include $550.00 
substations, $406,000 for bt 
mission lines, $175,000 for generat- 
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ing plants and some $300,000 for 
miscellaneous items. Increased use 
will require enlargement of supply 
facilities for Mobile, Anniston and 
Phenix City. A new 30,000-kva. 
transformer bank at Gadsden steam 
plant is called for. 

The company expects an increase 
in energy sales during 1937 as during 
1936. Estimates call for additions 
to the lines during the year of 4,350 
electric ranges, 3,000 water heaters, 
12,000 refrigerators and 150. air- 
conditioning systems. 


T.V.A. Files New Appeal 

\n appeal from an injunction re- 
ceived by nineteen utilities from Dis- 
trict Judge John J. Gore of the Middle 
Tennessee District has been filed with 
the Sixth United States Circuit Court 
of Appeals by attorneys for the Ten- 
nessee Valley Authority. 

The T.V.A. requested the court to 
set aside the temporary injunction, 
maintaining it in a state of status quo 
pending final determination of the suit 
of the utilities. It was asserted by 
the T.V.A. that as a going concern it 
would suffer injury if it were pre- 
vented from expanding its services. 
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Federal Power Policy Assailed 


in Report of House Committee 


Buchanan investigation reveals no policy has been evolved to protect 
national investment and to guide operations — Proposes Congress 
take necessary steps to insure uniformity of rates and administration 


Failure of the government to evolve 
a policy to provide adequate protec- 
tion for national investment or definite 
guides to be followed in administer- 
ing the numerous federal power proj- 
ects was sharply assailed in the report 
of the House committee, 
headed by Representative Buchanan, 
Democrat, of Texas. When the find- 
ings of the committee were published 
in reports from Washington quick 
action was taken to temper them be- 
fore submitting the final report to the 
House. 


special 


The original report pointed out 
that “no policy has yet been evolved 
to provide adequate protection to the 
national investment in, or definite 
guides to be followed by, administra- 
tive agencies concerned with commer- 
cial power operations of the federal 
government. The result appears to be 
such a lack of uniformity among the 


Nation-wide News Service 


ELECTRICAL LEADERS DISCUSS NEW YORK’S FAIR—Meeting with Grover 


Whalen, president, to map out sale of the World’s Fair 4 per cent debentures 


Ss 
G) 
and Niagara Hudson Power Corporation; 
ra 
Ir 


ited left to right: F. C. Jones, president Okonite Company; Frank Ketcham, president 
iybar Electric Company; Floyd L. Carlisle, chairman Consolidated Edison Company 
Mr. Whalen; Col. John P. Hogan, chief 
vineer and director of construction of the Fair; Theodore K. Quinn, president Maxon, 

D. Youngholm, vice-president Westinghouse Electric & Manufacturing Company; 


Walter Robbins, chairman of General Cable Corporation. Standing left to right: Wylie 
Brown, president Phelps Dodge Copper Products Corporation; Howard A. Flanigan, 


a inistrative assistant to Mr. Whalen: 
G 


W. J. Donald, managing director National 
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Judge Charles W. Appleton, vice-president 
eral Electric Company; H. D. Keresey, president Anaconda Wire & Cable Company; 
Electrical Manufacturers Association, 


different projects in the matter of 
rates charged for commercial power 
that the government is, or, in the long 
run, will be, competing with itself.” 


Small areas subsidized 


The committee’s investigator, Col. C. 
C. Wren, was even more emphatic in 
stressing the imperative necessity of 
dealing with a power rate policy, now 
subject to determination by fifteen or 
twenty federal agencies all dealing 
with power. 

The report pointed out that “Con- 
eress has indicated that power facil- 
ities must be self-maintaining and 
self-liquidating, but under existing 
conditions the federal government is 
virtually subsidizing the production of 
electric energy for relatively small 
areas of the country, with no pro- 
visions for ascertaining accurately the 
cost of construction or operations, 
period of amortization (or to prevent 
federal plants from competing with 
each other) .” 

It was also stated that “the gov- 
ernment has been engaged in com- 
mercial power operations for thirty 
years with no policy yet evolved” to 
guide operations or protect the na- 
tional investment. 


Urges Congress act 


The report proposed that “in order 
to protect the federal investment, pres- 
ent and future, and bring about uni- 
formity, Congress should immediately 
legislate to enforce the use, in rate 
making and otherwise, when proper 
accounting is needed in the manage- 
ment of federally owned power opera- 
tions, of definite methods to determine 
original costs, and the amortization 
thereof, and the other charges such as 
depreciation which are to be covered 
by the rates determined on.” 

The committee also proposed meth- 
ods of elimination of the duplication 
which obviously exists among the 
many agencies dealing with both fed- 
eral and private electric power opera- 
tions. The Buchanan committee 
recommended the continuation of its 
work. 
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Associated Gas Reorganization 
Proceedings Dismissed by Court 


Judge Mack acts on litigation which has been in progress for two years 
and seven months and cost the utility upward of $2,000,000 — System 
prepared to simplify structure and eliminate intermediate holding units 


Reorganization proceedings against 
the $700,000,000 Associated Gas & 
Electric Company, which have dragged 
through the federal courts for two 
years and seven months, were brought 
to a close this week when Federal 
Judge Julian W. Mack granted the 
petition for dismissal both in the 
southern and northern districts of New 
York. Termination of the proceed- 
ings, brought by Jack Louis Kraus, 
2d, counsel for a small group of 
creditors, was based on a recent re- 
port of accountants that indicated an 
improved condition of the company 
and was in accordance with a stipu- 
lation entered into on October 26, 
1936, that gave the petitioning 
creditors three representatives in the 
management of the utility. 

In dismissing the proceedings to re- 
organize the company under section 
77-B of the Bankruptcy Act, Judge 
Mack made it clear that he was neither 
approving nor _ disapproving the 
stipulation. He also stated that it 
was a private agreement between the 
parties which he did not consider the 
court had the right to pass upon. At 
the same time Judge Mack made it 
clear that he was not authorizing any- 
thing that would be in violation of 
the Public Utility Act. 


Eliminate holding units 


Charles M. Travis, counsel for the 
utility, told the court that “this stipu- 
lation is not something hurriedly pre- 
pared or inadequately considered.” 
He said that “I have no hesitation in 
assuring the court and the security 
holders of this system of the sincerity 
of the debtor in committing itself to 
the program of simplification con- 
tained in this stipulation.” The sim- 
plification calls for the elemination of 
some of the intervening holding com- 
panies of the system. Mr. Travis said 
that steps have been taken to secure 
the necessary consents of govern- 
mental commissions to the consoli- 
dation of adjoining operating proper- 
ties in various states and 
these consents have 
obtained. 

Whatever be the fate of section II 


some of 
recently been 
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of the Public Utility Holding Com- 
pany Act, the so-called “death sen- 
tence,” in the test of its constitution- 
ality, Mr. Travis told the court that 
it is the sincere purpose of the As- 
sociated Gas & Electric Company to 
use every effort to accomplish its pur- 
pose voluntarily through simplifica- 
tion of structure and integration of 
physical properties.” 

Discussing the motion for dismissal 
of the proceedings, Judge Mack stated 
that “I am entirely willing to say 
now, however, that I haven’t had an 
occasion to change the view I ex- 
pressed at the conclusion of the first 
phase of this case on the ‘good faith’ 
issue. 


Company solvent 


“I appreciate the great change 
which has come over the public utility 
situation, not only as to the company, 
but others as well, since these pro- 
ceedings were instituted. I appreciate 
that it may well be that if this com- 
pany were proved to be insolvent 
when these proceedings were instituted, 
it may not be insolvent at this time.” 

When the reorganization proceed- 
ings were first instituted the utility 


-_ 


was termed hopelessly insolvent. ‘The 
good faith of the petitioners was bit- 
terly attacked by the company, but up- 
held. The jurisdiction of Judge Mack 
was also questioned, affidavit of preju- 
dice was filed against him, and these 
matters were appealed when the deci- 
sion was against the company. Numer- 
ous appeals from minor decisions 
also delayed the attempts by Mr. 
Kraus to bring the question of solv- 
ency or insolvency to trial. The liti- 
gation has cost upward of $2,000,000, 
the company estimates. 


Fail of Agreement 


on Danville Project 


Danville’s $3,000,000 hydro-electric 
project in Patrick County, Virginia, 
again is being delayed pending a 
more definite agreement by the city, 
the National Park Service and the 
P.W.A. on plans which will reduce 
to a minimum damage to natural 
beauty. Delays are irritating mem- 
bers of the City Council, with con- 
sulting engineers admitting that the 
project is five months behind sched- 
ule. 

The present delay is brought about 
by the necessity of rejecting all of 
the bids on the wooden pipe line, 
which is to convey water from the 
lower dam through a tunnel cut 
through the mountainside and drop- 
ping down by flumes to the power 
house. Changes in the pipe line made 


CONCENTRATED PROTECTOR—This Westinghouse network protector, which 
is being installed in several places, has been greatly reduced in size for better 
arrangement of parts and by the use of Deion air chambers 
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at the instance of the Park Service 
to hide the wooden pipe line ran the 
costs up beyond expectations and ac- 
cording to E. C. Brantly, superin- 
tendent of utilities, absorb most of 
the extra grant money. 

Fifteen months have seen prelimi- 
nary work carried out at The Pin- 
nacles at a cost of more than $500,- 
000, but no acutal construction work 
has been started except the building 
of a 300-man camp to house the 
workers on the project and the com- 
pletion of three surfaced access roads. 


State Legislatures 


Consider New Bills 


New legislation affecting electric 
light and power companies in various 
sections of the country have been in- 
troduced in the state legislatures: 


Minnesota—The public ownership pro- 
gram advocated by the Farmer-Labor party 
in its platform and by Gov. Elmer A. Ben- 
son in his message to the Legislature made 
its appearance in the House last week in 
two proposed Jaws. One was the familiar 
proposal to put the state in the electric 
power business through a_ constitutional 
amendment authorizing issuance of $50,000.- 
000 bonds to give it complete control over 
water power. The other measure would 
throw all public utilities on the market for 
acquisition by the municipalities in which 
they operate. It would empower any mu- 
nicipality in the state to exercise its right 
of eminent domain to condemn and take for 
public ownership any privately owned 
utility. 

New York—Under the provisions of a 
bill introduced in the Senate and referred 
to the public service committee paragraph 
110, Public Service Law, is amended by 
providing no management, construction, en- 
gineering, auditing, accounting or appraisal 
contract or contract for purchase or sale of 
securities, material or supplies made by 
public utility with an affiliated interest or 
with any corporation with which an officer 
or director of the utility is an officer or di- 
rector shall be effected unless first having 
been filed and approved by the commission. 
A second bill, like the first introduced by 
Senator Burchill, and also referred to the 
public service committee, adds new subdi- 
vision 7, section 65, Public Service Law, re- 
quiring gas and electric corporations whose 
shedules contain optional rates to give 
written notice within 30 days after Septem- 
ber 1, 1937, and annually thereafter to each 
consumer and making lowest rate or form 
of rate available for future service. 

Vircinta—Opponents of the new measure 
enacted by the special session of the Gen- 
eral Assembly, authorizing the State Cor- 
poration Commission to allocate territory 
among utility companies or private com- 
panies and co-operatives when disputes 
arise, have taken steps to bring about its 
defeat by executive veto. A delegation from 
Arlington County at a hearing before Gov- 
ernor Peery maintained that the bill might 
interfere with local plans to obtain lower 
electric rates. R.E.A. had already asked the 
Governor to shelve the measure. Governor 

eery reserved decision. 
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Utility Reforms Urged by Lehman 


in Annual Message to Legislature 


Recommends commission be empowered to limit electric rates charged 
by municipalities to cost of service — Seeks rigid control of business 
relations between utility and its officials — Cites cut in rates 


Recommendations that the Public 
Service Commission be empowered to 
limit rates charged by municipalities 
for rendering service to actual cost, 
regulation of “submetering” traffic, 
more rigid control of business rela- 
tions and transactions between a pub- 
lic utility and its officers and directors 
and elimination of surcharge on tele- 
phone handsets were made by Gov. 
Herbert H. Lehman in his message to 
the New York State Legislature. 

Governor Lehman pointed out that 
in the past three years utilities in the 
state have cut rates to effect an annual 
saving of $32,000,000 to customers. 
This month rate reductions and re- 


funds will total $7,000,000, he said. 


Limit rates to cost 


Discussing rates charged by munici- 
pally owned utilities, Governor Leh- 
man expressed the belief that the Pub- 
lic Service Commission should have 
full authority to limit such rates to 
actual cost of rendering service. Such 
costs to contain all “proper elements 
of charge so that the taxpayers will 
not be called upon to make good any 
deficiencies in capital or in operating 
expenses.” He added that it “is fair 
to include an amount estimated to be 
equal to the taxes which would have 
been paid to the municipality by a pri- 
vate plant. “The commission should 
be given the power to act promptly to 
reduce rates wherever municipalities 
attempt to burden consumers with 
rates in excess of cost of service.” 

It was also recommended that clari- 
fying legislation be enacted at this ses- 
sion to give the commission authority 
to prescribe depreciation accounting. 
In regard to submetering companies, 
Governor Lehman recommended that 
they be brought under jurisdiction of 
the commission. 


Rural lines built 


“T renew the recommendation, re- 
jected last session by the Assembly,” 
Governor Lehman said, “for the more 
strict control of business relations and 
transactions between a public utility 
and its officers and directors who may 


deal with it in a personal capacity or 
through corporations in which they 
are interested. The abuses of cost plus 
construction contracts and _ similar 
practices are too well known. Their 
immediate eradication is necessary.” 

It was pointed out by the Governor 
that “very substantial progress has re- 
cently been made in the construction 
of electric lines to serve rural popu- 
lations.” He said that the Public 
Service Commission has approved con- 
struction programs calling for the 
erection of 6,000 miles of additional 
lines. During the past year, he said, 
about 3,200 miles of new lines have 
made electric service available to more 
than 15,000 new customers. In addi- 
tion, more than 5,000 customers have 
been added to lines previously ex- 
isting. 

The State Conference of Mayors 
went on record as opposed to any re- 
striction on the use of profits out of 
electric plants. It was declared that 
municipalities which operate electric 
light and power plants or distribute 
electricity should have the right to use 
the profits from such plants or distri- 
bution systems for general municipal 
purposes whenever they elect to do so. 

It was also proposed that legislation 
be enacted giving cities the right to 
tax gross income of utilities. 


Maltbie Seeks Restoration 
of Legal Staff Salaries 


Milo R. Maltbie, chairman of the 
New York Public Service Commis- 
sion, is reported to be preparing to 
lead a fight before the Legislature to 
restore salary schedules of the legal 
staff to prevent crippling of the staff 
through resignations. It was pointed 
out that the commission has lost sev- 
eral members of its legal staff because 
of the item of salaries. So far Col. 
Charles G. Blakeslee, for years chief 
counsel to the commission; John J. 
Donahue and John T. Ryan have re- 
signed, and it is reported that some 
of the other members of the legal 
staff may resign because of low 
salaries. 
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New Deal to Press 
Attact On Utilities 


No diminution of the Administra- 
tion’s warfare against the Power In- 
dustry can be expected from the 
adoption of the proposed plan for 
reorganizing the executive branch of 
the Federal establishment. On_ the 
contrary, it seems logical to expect 
that the President’s policies will, if 
anything, be put effect with 
through the liaison 
executive assistants 
who will be at his call by the plan. 

The popular assumption that reor- 
ganization implies a reduction in the 
scope of Federal activities is true only 
of the proposal advanced by Senator 
Byrd; that sponsored by the White 
House contemplates decrease in the 


into 
ereater celerity 


work of the six 


essential functions of the government 
and is aimed principally at greater 
effectiveness in administration. Such 
minor economies may result in a cut 
in overhead of only $10,000,000. 
Federal agencies, directly involved, 
in the power picture include the Fed- 
eral Power Commission, Rural Elec- 
trification Administration, Securities & 
Exchange Commission, Electric Home 
& Farm Authority, Tennessee Valley 
Authority, Bureau of Reclamation, 
Corps of Engineers and the Power 
Division of P.W.A. The latter is an 
“emergency. agency created as part 
of the relief organization. Reclama- 
tion, now in the Interior Department, 
will probably be assigned to the new 
Department of Public Works or the 
Department of Conservation. 


Seek Accounting 
In Doherty Suit 


Trial of a suit based on alleged il- 
legal control and misuse of stockhold- 
ers’ money against Henry L. Doherty 
and his interests began this week in 
New York before Federal Judge John 
W. Clancy. The basic demands are for 
an accounting of $80,000,000 allegedly 
lost between 1927 and 1930 and re- 
turn of $20,500,000 received by Mr. 
stock deal with the 
Cities Service Securities Corporation. 

The action is brought by a minority 
group, with Mr. Doherty, Cities Serv- 
ice Company, Cities Service Securities 
Corporation, the H. L. Doherty & 
Company. Inc., and officers and di- 
of Cities 
defendants. 


Doherty in a 


rectors Service named as 
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Percival E. Jackson, counsel for the 
plaintiffs, alleged that Mr. Doherty 
and ten officers and directors of Cities 
Service were guilty of ‘“misfeasance 
and malfeasance” in their duties. 
Joseph M. Proskauer, formerly  su- 
preme court justice, who is associated 
with John W. Davis as counsel for 
the Cities Interests, ques- 
tioned the motives of the plaintiffs. 
asserting “the very character of the 
attack is based on no decent and no 
proper motive to assert for this cor- 
poration a cause of action against Mr. 
Doherty, for whom I speak.” 

A defense motion to dismiss on the 
ground that the original complainant. 
Harry J. Trimbur, had withdrawn was 
taken under advisement. 


Service 


Wisconsin Utility Budget 
Includes Generating Plant 


Approval of the Wisconsin Public 
Service Corporation’s 1937 construc- 
tion budget totaling $1,570,560 has 
been announced by J. P. Pulliam, 
president of the company. Included 
in the 1937 budget is an appropria- 
tion of approximately $480,000 for 
erection of a new dam_ generating 
plant and substation at the site of 
the old Tomahawk Pulp & Paper 
Company in Tomahawk, Wis. Con- 
struction of this new station will add 
approximately 2,500 kw.-hr. to the 
companys system. Total number of 
customers served in 1936 increased 4.6 
per cent over the previous year. 


S.E.C. Policy to Make 
Utility Act Workable 

The Securities and Exchange Com- 
mission in its annual report stated that 
in administering the public utility act 
its general policy would be to give 
full effect to the intent of Congress of 
“preventing the repetition of abuses 
which led to the passage of the acts,” 
and at the same time to make the leg- 
islation as “workable as possible with- 
out imposing restrictions of a kind 
which bear no relationships to the pur- 
poses to be achieved.” 

The commission added that the rules 
and regulations for the utility industry 
would be made a matter of continuing 
study so that they may be made effec- 
tive and “practical of application with- 
out unduly burdening the industry and 
without creating an unwarranted diff- 
culty and expense of administration.” 


Budget Message Requests 
Nuisance Taxes Extension 


Continuation of nineteen so-called 
nuisance taxes scheduled to expire 
in June and July was asked by Presi- 
dent Roosevelt in his budget message 
to Congress. These taxes were esti- 
mated to yield $452,580,000 in reve- 
nue to the Treasury. 

The list of taxes asked to be ex- 
tended and the amounts estimated they 
will yield included electric energy. 
$34,060,000; radios, phonographs, 
etc., $7,570,000; mechanical refrigera- 
tors, $9,950,000, and telephone, tele- 
graph, radio and 
$24,150,000. 


cable facilities. 


Northern States Extensions 


Plans for expending $179,700 or 
more in 1937 by the Northern States 
Power Company to improve and ex- 
tend its facilities in the La Crosse, 
Wis., area have been announced by 
John G. Felton, district manager. The 
1937 program is part of an $8,142,000 
construction and improvement budget 
planned by the company throughout 
Minnesota, Wisconsin, North Dakota 
and South Dakota. 





eelings 


Canadian Electrical Association — Mid- 
winter conference, Mount Royal Hotel, 
Montreal, Que., January 18-19. B. C 
Fairchild, secretary, 409 Power Build 
ing, Montreal. 


American Institute of Electrical Engi- 
neers—Winter convention, New York, 
N. Y., January 25-29. H. H. Henline, 
national secretary, 33 West 39th Street, 
New York, N. Y. 


Electric Metering Conference—Deshiler 
Wallick Hotel, Columbus, Ohio, Feb- 
ruary 910. . N. Schwartz, Colum- 
bus Railway, Power & Light Company, 
Columbus, Ohio. 


National Electrical Manufacturers Asse- 
ciation—Midwinter meeting, Waldorf- 
Astoria Hotel, New York, February 
14-18. W. J. Donald, managing direc- 
tor, 155 East 44th Street, New York 


American Institute of Mining and Metal- 
lurgical Engineers— Annual meetilé, 
New York, N. Y., February 15-18. A. H. 
*arsons, secretary, 29 West 39th St. 
New York, N. Y. 

National Fire 
Electrical Committee, Atlantic (ity, 
N. J., March 9-12. A. R. Small, chair- 
man, 207 East Ohio St., Chicago, I)! 


National Oil Burner and Air Conditioning 
Exposition—Philadelphia, Pa., March 
15-19. C. F. Curtin, exposition manager. 
Oil Burner Institute, 30 Rockefeller 
Plaza, New York. N. Y 


Protection Association 


—: 
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Output Rebounds After Holidays 
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During the first full week of the 
new year the output of energy by the 
electric light and power industry re- 
bounded from the sag due to the two 
holiday weeks to a point only slightly 
lower than the recent December peak. 
The amount as reported by the Edison 
Electric Institute was 2,244,030,000 
kw.-hr. for the week ended January 9. 
Compared with the first full week of 
1936, ended January 11, there was an 


1936, 


WEEKLY OUTPUT 


— ee 
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1936. 
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increase of 13.9 per cent, which is 
close to the average rate of gain over 
the preceding year during the four 
weeks before Christmas. 

To adjust for calendar conditions 
Weekly Output, Millions of Kw.-Hr. 


1937 1936 1935 
Jan, 9..2,244 Jan. 11...1,971 Jan. 12..1,773 
... 1,855 


Jan. 2..2,069 Jan. 4 855 Jan. 5..1,669 
1936 1935 1934 

Dec. 26..2,081 Dec. 28..1,847 Dec. 29..1,650 

Dec. 19..2,275 Dec. 21..2,002 Dec. 22..1,788 

Dec. 12..2,278 Dec. 14..1,9838 Dec. 15..1,767 

Dec. 5..2,244 Dec. 7..1,970 Dec. 8..1,743 


1937 


ee ee 


~al 


———— 
-—<—— oo 
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and to prevent the weekly statements 
from drifting away from correspond- 
ing statements for earlier years the 
week of January 2 is considered by 
the Institute to have no comparable 
week in 1936. The week of January 
9, 1937, is thereby brought into com- 
parison with that of January 4, 1936, 
which included a holiday. Regional 
changes computed on this basis would 
be misleading and are omitted. 





Chattanooga May 
Cancel T.V.A. Power 


Col. Harold Fiske, chairman of the 
Electric Power 
has written Dr. Arthur E. Morgan, 
chairman of the Tennessee Valley 
Authority, threatening that the city 
will cancel its plans to utilize T.V.A. 
power unless action is taken to speed 
Ip the service. 

In March, 1935, Chattanooga voted 
an issue of $8.000.000 of bonds to 
acquire an electric distribution sys- 
lem for the city. Efforts to purchase 
- ocal facilities failed because of 
the | 


Chattanooga Board, 


w price offered. 

_ Further action on the part of the 
[.V.A. is prevented, however, by the 
Present truce, expiring February 3, 
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between T.V.A. and Commonwealth 
& Southern Corporation subsidiaries, 
and also by the restraining order 
against further expansion of T.V.A. 
power activities recently 


Federal Judge John J. 


issued by 
Gore. 


Farm Power Meeting 
to Be Held in Atlanta 


The second in a series of regional 
farm power conferences under the 
auspices of the General Electric Com- 
pany will be held in Atlanta, Ga.., 
January 20 and 21. These confer- 
ences, the first of which was held in 
Schenectady last month, and designed 
to equip those who contact farm fami- 
lies to furnish information and help- 


ful suggestions on all phase of prac- 
tical uses for electricity on the farm 
and in the farmhouse. 

The Atlanta meeting will be at- 
tended by representatives from organi- 
zations in Virginia, Tennessee, North 
South 


Mississippi, 


Carolina, Carolina, Georgia, 
Alabama and 


The discussions will be 


Florida. 
directed by 
leading authorities on rural electrifi- 
cation. General subjects of interest to 
all farmers will be discussed. 
2 

Correction 

In the January 9 issue of ELEcTRI- 
CAL WORLD credit was given to Gen- 
eral Electric Company for the picture 
on “Electric-Welded Dome and Bar- 
rel.” The credit should have been to 
the Lincoln Electric Company. 
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Utility Stocks Move Upward 
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Strength was shown by electric light and power stocks during the past week, 


substantial gains being recorded all along the list. 


“Electrical World” index, 


41.5; last week, 39.1 


Commission Extends 
System of Accounts 


The Federal Power Commission has 
announced an amendment to its uni- 
form system of accounts for public 
utilities and licensees subject to the 
Federal Power Act, making the system 
applicable to the smaller concerns. 
The uniform system of accounts for 
the larger companies went into effect 
on January 1. The appendix now 
added, applicable to Class C and D 
public utilities and licensees, will not 
be effective until January 1, 1938. 
The system of accounts previously 
adopted by the Federal Power Com- 
mission applied in detail to only 
Class A and Class B public utilities 


and licensees. 


Utilities Power Suit 
Intervention Granted 


Federal Judge William H. Holly 
granted the petition of Harley L. 
Clarke, former president of Utilities 
Power & Light Corporation, and the 
Atlas Corporation to intervene in the 
reorganization proceedings of the util- 
ity. At the same time Judge Holly 
denied the petition of Associated In- 
vesting Company, an affiliate of Asso- 
ciated Gas & Electric Company, to 
intervene. 

The petition of Atlas sets forth that 
it owns approximately $21,000,000 of 
bonds, notes and other obligations of 
Utilities Power & Light. Associated 
Investing sets forth that it owns $27,- 
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000,000 of the debentures and 28 per 
cent of the class B stock. 

Attorneys for Mr. Clarke have filed 
a $100,000 slander suit against Dwight 
H. Green, attorney for the company, 
in connection with statements Mr. 
Green made at a recent reorganization 
hearing. According to the declaration 
Mr. Green is alleged to have declared 
on January 3 in the court of Federal 
Judge William H. Holly that Mr. 
Clarke “is a self-confessed embezzler 
of funds of this corporation.” 


Starts Racket Drive 
On Electrical Jobs 


Thomas E. Dewey, special prose- 
cutor of rackets for Nek York City, 
has launched a drive against racket- 
eering in the electrical contracting in- 
dustry, in which a toll of $10,000,000 
a year is said to have been extorted 
from the public by a monopoly built 
up by ruthless strong-arm tactics. 

Representatives of Mr. Dewey have 
subpoenaed the books of Local 3 of 
the International Brotherhood of 
Electrical Workers, long the target 
of charges of racketeering and union 
politics; of the New York Electrical 
Contractors Association, Inc., the vol- 
untary local code of fair competition 
of New York City; the Electrical 
Industry of New York City, Inc., 
and of many individual contractors. 

The records of the New York and 
Brooklyn Edison Companies and other 
subsidiaries of the Consolidated Ed- 
ison System will be examined accord- 
ing to Thurston Greene, one of Mr. 


Dewey’s Assistants. Frank W. Smith, 
president of Consolidated Edison Com- 
pany, has been served with a sub- 
poena through his attorney. 

Work on the investigation has been 
carried on since December, 1935, and 
Mr. Greene estimates that the mon- 
opoly built up by the racketeers had 
exacted a levy of about 20 per cent on 
the electrical contracting industry in 
New York City, which he estimated 
did a gross business of about $50,- 
000,000 a year. It is also charged 
that many independent contractors 
have been forced out of business. 


Utilities File New 
S.E.C. Applications 


Announcements covering registra- 
tions, exemptions, etc., have been re- 
cently released by S.E.C. as follows: 


Iowa Public Service Company has filed a 
declaration and amendments thereto, pur- 
suant to section 7 of the Public Utility 
Holding Company Act of 1935, regarding 
the issue and exchange by it of 412,000 
shares of its common capital stock, par 
value $15 per share, for its outstanding 
412,000 shares of no par value common 
capital stock, carried on its books at a 
stated value of $15 per share. 

Republic Service Management Company 
has been authorized to organize and con- 
duct business as a sudsidiary service com- 
pany of Republic Service Corporation. The 
management company will be incorporated 
under the laws of the State of Delaware for 
the performance of service and sales con- 
tracts for all the associate companies of 
Republic Service Corporation, consisting of 
eleven electric utility subsidiaries, five non- 
utility subsidiaries, and also for Republic 
Service Corporation. 

S.E.C. has called a hearing for January 
25 on an application under the Public Util: 
ity Holding Company Act for issuance by 
the North American Gas & Electric Com- 
pany of Summit, N. J., of $2,248,819 of 6 
per cent cumulative income debentures to 
fund unsecured indebtedness pursuant to an 
amended reorganization plan. 

Missouri Gas & Electric Service Company, 
which is to become a subsidiary of the 
Middle West Corporation, has filed applica- 
tion for exemption under the Public Utility 
Holding Company Act from the require: 
ments for filing a declaration under section 
7 with respect to an issue of first mortgage 
bonds, totaling $1,476,630 and 25,375 shares 
of no-par value common stock. The Middle 
West Corporation also filed an application 
for approval of the acquisition of 12,687.5 
shares of the common stock of Missouri Gas 
& Electric Service Company (as reorgan- 
ized) in accordance with the reorganization 
plan of Missouri Gas & Electric Service 
Company, predecessor company. a 

New England Gas & Electric Association 
has applied for exemption as a registered 
holding company. 

American Utilities Service Corporation of 
Savanna, Ill., a holding company with sub- 
sidiaries operating in eighteen states, which 
has been contesting the validity of the 
Public Utility Holding Company Act, has 
registered under the Act, S.E.C. announced. 
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Pacific Electric Now 


Is California Owned 


The Pacific Electric Manufactur- 
ing Corporation is now entirely Cali- 
fornia owned and operated as a re- 
sult of the purchase on November 9, 
1936, by Joseph S. Thompson, presi- 
dent, of all interest and stock of the 
corporation owned by General Elec- 
tric Company. Eight years ago Gen- 
eral Electric secured a virtual half 
interest in the company. With the 
sale of this stock James A. Cranston 
has retired from the board of direc- 
tors. 

The officers of the company re- 
main the same, Mr. Thompson, presi- 
dent; Frederick Thompson, vice- 
president; James A. Thompson, ex- 
ecutive vice-president; Edward F. 
Sixtus, vice-president in charge of 
sales; George T. Challoner, secretary 


AND MARKETS 





ee 


and treasurer, and A. C. Schwager, 
chief engineer. 

The corporation operates a factory 
in San Francisco and a small branch 
maintenance and storage plant in 


Gary, Ind. It was first incorporated 
in 1906. 


Largest Unfilled Orders 
Reported in Seven Years 
Worthington Pump & Machinery 
Corporation, Harrison, N. J., reports 
that it has entered the new year with 


the largest backlog of unfilled orders 
since 1930. 


Maytag Sales Unit Formed 


Maytag Sales Company, Inc., Ro- 
anoke, Va., with maximum capital of 
$15,000, has been chartered by the 


State Corporation Commission to buy, 





STUDYING BRUSH WEAR—Tests by Westinghouse engineers have shown 


that some carbon brushes with an equivalent life of two years in air may last 


100 years in hydrogen. 


Many grades of metal-graphite brushes have ten times 


their normal life when operated in hydrogen or other inert gases 
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sell and deal in washing machines. 
Clement D. Johnston of Roanoke is 
president. 

* 


Last Quarter Orders 
Advance 45 Per Cent 


Orders received by the General 
Electric Company during the year 
1936 amounted to $296,748,219, com- 
pared with $217,361,587 during 1935, 
an increase of 37 per cent, President 
Gerard Swope announced this week. 

Orders for the quarter ended De- 
cember 31° amounted to $84,857,181, 
compared with $58,417,822 for the 
last quarter of 1935, an increase of 45 
per cent. Sales billed and earnings 
for the year 1936 are not yet avail- 
able. The company’s annual report 
will be issued in the latter part of 


March. 


Trade Commission Cites 
Retail Furniture Dealers 


The Federal Trade Commission has 
ordered the Retail Furniture Dealers 
Association of St. Louis, its officers 
and 36 merchant members, all of St. 
Louis and East St. Louis, IIl., to cease 
and desist from certain unfair trade 
practices in the interstate sale of fur- 
niture and allied products, including 
electric refrigerators and radios. 

These practices, the commission 
said, are held to have tended toward 
the creation of a monopoly. 


G.E. Plans Dallas Addition 


A three-story concrete and _ brick 
addition to the General Electric build- 
ing at Dallas, Tex., will be constructed 
immediately. The new structure will 
adjoin the office and warehouse build- 
ing now located at the corner of 
Lamar and Corbin Streets and will 
provide all departments of the com- 
pany with permanent headquarters in 


Dallas. 
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Power Project Bills 
Flood New Congress 


Eager to receive early recognition, 
members of the 75th Congress flooded 
the hopper with all sorts of propo- 
sals—good, bad and indifferent—most 
of which will never receive any seri- 
ous consideration, but a few of which 
will make subsequent headlines. 
Among the hundreds of bills intro- 
duced the following 
power projects: 


pertained to 


H.J. Res. 11—Changing the name of Pick- 
wick Landing Dam, now under construction, 
to Rankin Dam. 

H. R. 92—Placing the operation of Bonne- 
ville Dam and appurtenant works, when 
completed, under the Corps of Engineers, 
with rate regulation by the Federal Power 
Commission. The same bill as failed last 
session. 

H. R. 117—Establishing a Columbia Val- 
ley Authority, modeled after T.V.A., and 
turning over to it works at Bonneville and 
Grand Coulee. 

H. R. 114—Authorizing study of the Cabi- 
net Gorge power and reclamation project 
on the Clark Fork of the Columbia River 
near the Montana-Idaho boundary. 

H. R. 192—Establishing a Missouri Val- 
ley Authority along T.V.A. lines. 

H. R. 275—Establishing a Wisconsin Val- 
ley Authority. 

S 255—Adding the Cumberland River ba- 
sin to the jurisdiction of T.V.A. 


Power Plants Hearing Set 


The government moved closer last 
week to an early decision by the Su- 
preme Court on the question of Fed- 
eral loans to municipalities trying to 
set up their own power systems in 
competition with private utilities. 
The District of Columbia Court of Ap- 
peals decided to hear arguments Feb- 
ruary 9 in the suits of the Alabama 
Power Company and the Iowa City 
Light & Power Company. 


Century Electric Bonuses 


Bonuses aggregating $60,000 have 
been distributed to the 1.200 officials. 
department heads and employees of 
the electrical division of the Century 
Electric The 


were limited to those employed by the 


Company. payments 


company for two years or more. 





York Metal Prices 


Jan. 6, 1937 
Cents per 
Pound 

12.00* 12.50* 
6.00 6.00 
14.00 .00 
35.00 
5.80 
51.00 
Aluminum, 99 per cent.. 19—20 


* Delivered Connecticut Valley 


New 


Jan. 13, 1937 
yank gal 
Poun 

Copper electrolytic 

Lead Am. 8. & R. price 

Antimony 

Nickel ingot............. 
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Field Reports on Business 


Reports from the field to ELECTRICAL WoRLD indicate that orders 
for industrial electrical equipment are running ahead of last year, 
with motors in good demand. Complete returns on the holiday 
trade show that merchandising set new heights for recent years. 
Retail business for the first week of 1937 ranged from 10 to 15 


per cent above the similar month 
division gains were from 18 to, 22 


NEW ENGLAND 


There remains in the plans for power 
generation expansion in this district ap- 
proximately 100,000 kw. in turbo-generator 
installations and, in addition, several small 
power unit projects in connection with en- 
larging industrial plants. These are engag- 
ing the attention of engineers at present. 
Motors continue to show a steady trend; 
paper, rayon and textile plants are busy in 
this area and their requirements include 
considerable electrical equipment. Inquiries 
for small switch and control continue in 
good volume. 

Commercial electric cooking is very active 
in this district. In Boston new restaurant 
installations of 160 kw. and 60 kw. were 
contracted for last month; a new elaborate 
roadside restaurant has purchased electric 
appliances involving 40 kw. in energy. 
Rural electrification is progressing favorably 
in this area. One manufacturer recently 
sold 260 electric brooders in New England. 

Merchandising during the holidays set 
new heights in sales as compared with the 
volume reported during the past five years. 
The New England Power Association gained 
over 9 per cent in energy sales to residen- 
tial and farm customers up to December 1 
of 1936 and 17 per cent in industrial power 
consumption. Appliance sales on this sys- 
tem gained 18 per cent over last year. 

Within the Boston area merchandising 
gained over last year; portable electric 
lamps received much attention and provided 
a good volume of sales; electric refrigerators 
and ranges were in strong demand. During 
the past year the Boston Edison system 
added 37,000 electric refrigerators to the 
lines; this same system reports the sales of 
2.000 electric ranges, which brought the 
total number of customers using these units 
to 12,500. 

With every indication that residential 
building will continue strong in 1937 and 
announcements at hand of industrial ad- 
vances in new business contracted, the elec- 
trical market presents an encouraging view 
here. The Boston & Maine Railroad will 
spend $1,820,000 on new equipment which 
will involve air-conditioning units for 55 
new de luxe passenger coaches and new 
lighting systems and air conditioning for 30 
present all-steel coaches. 


CHICAGO 


Despite widespread labor unrest the tide 
of business activity climbed to new post- 
depression peaks measured by a seasonally 
adjusted index. Heavy goods industries 
provided a large part of the stimulus. Sev- 
eral local industries were forced to curtail 
operations as a result of automobile strikes, 
but, on the whole, labor disturbances have 
not as yet left any serious imprints on the 
industrial picture. It is significant that the 
demand for products is increasing in vir- 
tually every field. The backlog of steel 
orders assures a satisfactory rate of opera- 
tions for some weeks. Building construction 


of 1936, while in the wholesale 


per cent, 


in this area gives every indication of run 
ning considerably above that of last year. 
Chicago continued to lead all other cities 
in both the number and size of air-condi- 
tioning installations last year. Common- 
wealth Edison Company reports 433 new 
installations with a capacity of 8,793 hp. 
were made during 1936. This represents an 
increase of 37 per cent in the number of 
jobs and 55 per cent in capacity over 1935. 
Orders for industrial electrical equipment 
are running ahead of last year. Sales of 
motors and control apparatus are especially 
good. Transformers are in demand. Gov- 
ernment-financed work is materially bene- 
fiting electrical contractors. One job for 
225 miles of transmission lines was awarded 
for $245,000. The electrical contract on the 
new outer drive bridge and approaches 
amounted to $279,000. Electrical work on 
the river control locks will cost $58,400. 
Another P.W.A. project involves $80,000 for 
electrical equipment on a new bridge. 


NEW YORK 


Business of electrical equipment manufac- 
turers has turned upward rather sharply in 
recent weeks, it is reported. Producers of 
both heavy electrical equipment and house- 
hold lines report increased activity. Leading 
manufacturers have igcreased copper wire 
prices 44 cent for bare wire, 4% cent per 
pound for magnet wire and % cent per 
pound for weatherproofing. The price of 
domestic copper has been advanced 14 
cent a pound to 1214 cents. Abroad it sold 
at 12.725 c.i.f. European base ports. 

One utility company will soon be in the 
market for generators and transformers and 
rural line equipment. 


PACIFIC COAST 


The coast is optimistic over 1937 pros- 
pects because natural factors are good and 
the momentum of construction and electrical 
merchandising business is such that the ma- 
rine strike has merely diverted it to rail 
adjustments in price and delivery instead of 
damming it up. Machinery manufacturers 
predict an excellent year, particularly of 
motors and transformers up to 20 kva. to 
cover special power rate applications in 
plants, with several recent sales of 50 or 75 
lots and much generating equipment to 
handle pumping and irrigation load increase 
caused by light snow pack, which is now 
averaging 4 ft. in place of the usual 10 ft. 

Power companies report exceedingly suc: 
cessful major appliance campaigns and also 
complete closeout of floor and warehouse 
stocks in ranges. Unusually cold weather 
has cleaned out all stocks of auxiliary lheat- 
ers and swamped coast factories with reor- 
ders. The low level broadway tunnel in 
East Bay district includes a $200,000 con- 
tract for electrical and mechanical installa: 
tion. MGM is making a million-dollar addi- 
tion to its Culver City film production )lant. 
principally for new sound stages, necessitat 
ing large electrical purchases. 
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WHICH MAN 


in YOUR Company Can Qualify? 


O big idea ever went over by reason of its 


own bigness. At the start some single individ- 


ual had to get behind it—and push. 


Such a man must be self-appointed. The above 
“want ad” is intended to hasten the time when 
that man in your company will see the big idea— 


the big load—in the trolley coach. 


The job is simple if viewed in proper perspective, 
for the element that retards widespread power- 
company participation in the trolley-coach load is 
neither franchises nor finances. Nor is it any “BUTS” 


summoned up to argue against a convincing re- 


cord of trolley-coach successes in a long list of 
cities. We believe that the REAL retarding element 
has been, essentially, attitudes of mind—which can 


easily be changed. 


The man wanted by your company —to clarify 
those mental attitudes — will start at once to take 
seriously your loss of street-railway power load. 
He will recognize in the trolley coach a desirable 
means of saving that load, and he will urge its 
adoption among transit operators in your territory. 
General Electric offers him co-operation. General 


Electric Company, Schenectady, N. Y. 
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OPERATING PRACTICES 
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New ideas and practices in the operation of well-designed, 


constructed and maintained plants and systems 


Load Curve in Relief 


Impressive Exhibit 
By R. R. PRIMROSE 


Commonwealth Edison Company, Chicago 


Although three-dimensional curves 
of annual load are no novelty among 
electric utility statistical sharks, it is 
not often that one is dolled up and 
brought out into public notice as was 
done with the relief presentation of 
the 1935 load of the Commonwealth 
Edison Company for the World Power 
Conference. The size of the exhibit 
and the manner of its construction 
make it worthy of notice. 

Three-ply bass wood was used in 
the construction of the display, in 
preference to cardboard, to prevent 
warping and fraying. The boards 

































































measure 1gx17x1l1 in. and cost only 
slightly more than heavy cardboard of 
the same dimensions. The curves were 
drawn on the boards by using a paper 
pattern, which had been drawn to scale 
and from which 365 copies, one for 
each day in the year, were plano- 
graphed the same size as the boards. 
The hourly load points were spotted 
on these sheets. By placing carbon 
paper between the pattern and board 
the points were then transferred to the 
surface of the boards. The points on 
the board were then connected, mak- 
ing a straight-line curve, and it was 
ready to be cut out. The boards were 
cut on a bandsaw and then filed, sand 
papered, lacquered, enameled and 
dated. 

The glass case, weighing 60 lb., is 
ruled with a scale in kilowatts on the 


Iceberg contours tell story of annual load 
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sides and with the 24-hour period 
from 12 midnight to 12 midnight on 
each end. The exhibit is about 5 ft. 
long and weighs approximately 300 
lb. The case in which it is shipped 
has a removable top and a hinged 
side. When in this container the dis- 
play rests on small rollers so that 
it can be rolled easily onto the drop 
side of the case. 


Utility Enlarges 
Cadet Program 


By JOHN COLLISTER 
Production Engineer, The Ohio Public Servics 


Company, Warren, Ohio 

The policy of building better men 
for the production department at 
Mahoningside station of the Ohio Pub- 
lic Service Company in Warren, Ohio. 
combining in a cadet course practical 
experience and supervised study, was 
so satisfactory that when men were 
needed to enlarge the organization in 
1934 it was decided to continue the 
program on a larger and more com- 
prehensive scale. Accordingly, a plan 
was drafted which set forth in detail 
the conditions to be complied with, 
and a schedule of changes in the train- 
ing course. As approved by the com- 
pany’s executives, and put into effect. 
the plant requires (1) a high school 
education, (2) a satisfactory report 
from the high school superintendent. 
(3) intelligence and ambition on the 
part of the individual and (4) good 
citizenship. Preferably the men ceme 
directly to the course from high school 
without having been employed else- 
where. They are started at a prede- 
termined monthly rate, beyond which 
increases in pay have been scheduled 
for those whose work and study 3s 








“..» But it’s ‘Thin red line of 'eroes’ 
when the drums begin to roll.” 


(Kipling) 
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History Makers for Protection and Economy 
— Modern FH BREAKERS March On in Steel 


"a PERATING men recognize in the 
O success of more than 30,000 FH 
breakers in front-line duty—many of them 
since 1898 — the soundness of the basic FH 
principle and convincing proof of their 
dependability. 
Today these breakers are housed in steel 
cubicles or trucks, with sturdy interlocks to 
assure the utmost in safety to personnel and 
equipment. Furthermore, you receive these 
units assembled — ready for immediate low- 
cost installation. General Electric Company, 


L ] Schenectady, N. Y. 





—_ 890-16 


:| GENERAL @ ELECTRIC 


ELECTRICAL WORLD + JANUARY 16, 1937 (289) 61 














above a minimum standard. These 
raises are made at six-month intervals, 
on the recommendation of the stu- 
dents’ foremen and after satisfactory 
completion of that part of. the sched- 
uled training work. The last half of 
the final raise is conditioned upon the 
cadet having secured an operating en- 
gineer’s license from the Department 
of Industrial Relations of the State of 
Ohio. 

Each student who, after being at 
work in the plant for not less than 
30 days, decides to continue the train- 
ing must subscribe to a correspond- 
ence course in steam engineering or 
its equivalent. Upon the satisfactory 
completion of the correspondence 
course, one-half of its cost is refund- 
ed to the student by the company. 
This policy has resulted in the com- 
pletion of a surprising number of 
these courses. Complete records are 
kept on each student, and in the event 
of his transfer his record goes with 
him. 

Meetings are addressed at intervals 
by the foremen to give the students 
the benefit of these men’s experience. 
The plant superintendent also attends 
these meetings to discuss with the 
group problems pertaining to the 
plant. 


Practical training offered 


The practical training of the cadets 
is divided approximately as follows 
and as nearly as practicable is han- 
dled in this order: 


Labor gang, four months; filter plant, two 
months; boiler room oiling, four months; 
boiler room maintenance, four months; tur- 
bine room oiling, four months; turbine room 
maintenance, four months; results office, 
four months; meter work, four months; 
machine shop, four months; electrical main- 
tenance, three months; switchboard opera- 
tion, one month. 


At the end of the 38 months’ period 
the cadet is placed on his own re- 
sponsibility. His further progress de- 
pends to a great extent on himself. 

There is very good reason to believe 
that this course of training will de- 
velop some excellent men for the Ohio 
Public Service Company. The fore- 
men in whose charge the students have 
been placed have with few exceptions 
been well pleased with the collective 
efforts of the group. In fact, consid- 
erable credit for the success of the 
training course is due the individual 
foremen, who have entered whole- 
heartedly into the work and have 
taken a great interest in giving the 
cadets the benefit of their own experi- 
ence, the better to fit them to take im- 
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portant positions in the Mahoningside 


organization. Thus the company, 
through sponsoring this training 


course, is acquiring men who will be 
well trained and capable of handling 
any job in the plant in emergency. 


Breaker Job Time 
Saved by Scaffold 


By R. H. MARUCHI 

General Electric Company, Philadelphia 

During installation, inspection or 
modernization of a frame-mounted 
breaker it is necessary to do consider- 
able work while standing on a step- 
ladder. The difficulty of balance on 
such a support handicaps the service 
man. The accompanying illustrations 











Seaffold 


support makes breaker 
maintenance easier 


show a platform support that is help- 
ful in eliminating the hazards-of lad- 
ders as well as simplifying the task 
of reaching the upper parts of a 
breaker. The supports can be made 
from angle iron or flat iron, but the 
quickly detachable feature should be 
retained. A clamping strap at the 
top that bolts into place prevents the 
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plank from getting out of position. 
The two clamps on the vertical mem- 
ber are welded in place. 

When mounting the supports on a 
breaker it is necessary only to slip 
the clamp over the vertical frame 
angles and securely tighten the set- 
screws. The clamps can be left off 
if mounting holes are provided in the 
breaker frame, but variations in the 
height of the platform to suit the work 
being done will not be possible unless 
a series of holes are drilled in the 


frame. 
. 


Insulating Helmets 
Used in France 


How much danger does a lineman 
run of bringing his head in contact 
with a high-voltage line? A careful 
and experienced man will always 
have a subconscious mental picture of 
the relationship of all parts of his 
body to the live elements of the struc- 
tural situation in which he is work- 
ing, and this subconscious picture will 
intuitively provide a proper limitation 
upon all movement, even though out- 
side the direct range of vision. How- 
ever, there is no doubt that sudden 
and unforeseen occurrences causing 
momentary relaxation of attention 
may also cause involuntary move- 
ments to the sides and rear for which 
direct vision cannot offer its usual 
instinctive protection. A paper by M. 
Dagory in the April number of the 
Bulletin de la Société Frangaise des 


‘Electriciens records an analysis of 


fatal accidents of over ten years on a 
15,000-volt system, showing that out 
of eleven deaths by shock three were 
received on the top of the head, one 
on the chin, three through the hands, 
one through the feet and three un- 
certain. 

Believing this type of danger con- 
stitutes a major hazard, the National 
Railways of France have developed an 
insulating helmet for use by linemen 
and electrical workers exposed to pos- 
sible direct contact in other installa- 
tions in which modern methods of 
automatic protection have not, for 
various reasons, been installed. The 
helmet is made principally of oiled 
silk in layers sufficient in number to 
more than equal in dielectric strength 
the voltage of the circuit in question. 
Since the thinnest oiled silk, 0.03 mm. 
in thickness, has a breakdown strength 
of the order of 5,000 volts, the weight 


of the helmet, even though further 














UILDING RELIABILITY 


into G-E Distribution Capacitors 





High-quality materials are the first requirement The foil is carefully tested for purity, cleanliness, Pyranol — the noninflammable, nonexplosive 
of a reliable capacitor. Thin Kraft paperis manu- and softness before it ‘s accepted for G-E Pyranol liquid — is carefully refined and stored under 
factured to our own rigid specifications on the capacitors vacuum. Characteristics are checked, just before 


most modern of paper-making machines use, for final assurance 





Careful manufacture is essential, and winding is The completed rolls are placed in their con- Then the leads are pulled through and sealed to 
the first step. Specially developed machines and tainers and the cover is fastened. All seams are the bushings. The leads being taut, the possibil- 
experienced operators wind the foil and paper double rolled, assuring tightness and strength ity of internal short circuits and grounds is 
tocether : 


eliminated 






































Treating the assembly with Pyranol is pains- Tests for quality are made after each step. This And the final test is electrical—to make 
takingly careful—it takes 2 week—and all test checks the hermetically sealed units for certain that the units measure up to operating 


Operations are conducted under the most rigidly leaks 


requirements 
controlled conditions 


YRANOL capacitors are manufactured by an _ ments of utility service. For proof of the reliability of 
organization whose long experience hasamply _ these units, consider a service record that is 99.83 
qualified it to build capacitors that meettherequire- percent perfect.GeneralElectric, Schenectady,N. Y. 
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increased by an outer layer of tough 
rubber, is inconsiderable. 

Statement is made that the linemen 
of the National Railways are quite 
satisfied to use the helmet and do so 
without inconvenience when working 
in the neighborhood of live circuits. 
It is also reported that the helmet has 
been adopted in the arsenals of the 
French Navy and that they are alse 
included in the equipment of the new 
liner Normandie. 


Precaution Needed 
With Aluminum Spray 


Wherever aluminum paint is 
sprayed on transformer tanks and 
other equipment serious consideration 
should be given to preventing the 
metallic mist drifting and depositing 
where it may do harm or require ex- 
pensive removal. This may occur in- 
doors or outdoors. For example, some 
utility repair shops spray the equip- 
ment tanks in the same room where 


Sheaths 


numerous high-voltage bushings and 
open tanks of insulating oil are ex- 
posed. If the air currents suspend the 
spray long enough to let it dry before 
depositing it may easily be wiped off 
bushings. But it is a different prob- 
lem if it settles quickly and dries. 

If not noticed it may lead to bush- 
ing flashovers. In one case the spray 
drifted 30 ft. and was sucked into two 
rotary converters by the ventilating 
air. Many hours outage will be 
needed to remove the accumulation. 
Sufficient aluminum spray may be de- 
posited in exposed insulating oil to 
start an arc at the terminal board if 
the electrostatic forces line up the 
metallic particles. 

When aluminum spraying is done 
around an outdoor substation some 
ingenuity must be exercised to pre- 
vent drifting of the mist, especially in 
a breeze. But inside a shop the fore- 
going hazards can be avoided by pro- 
vision of a separate, well-ventilated 
room, or compartment, or exhaust 
hoods to remove suspended spray. 


Bonding, Grounding and Draining of 
in Underground Systems 
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Neglect in the installation of proper 
grounds is conceded to be a great 
source of trouble. Probably there 
are as many opinions about ground- 
ing as there are engineers and elec- 
tricians. It is therefore important for 
each company to have definite stand- 
The following 
instructions and illustrations from the 
Detroit Edison Company may serve 
as an example of systematizing bond- 
ing instructions, even though condi- 
tions may call for different methods: 


ards for grounding. 


(a) Bonding 

The sheaths of all lead-covered cables in 
Detroit Edison Company manholes shall be 
bonded together electrically, to protect against 
the possibly harmful action of stray or in- 
duced currents. Cables are divided by use 
into three distinct groups, as follows: 
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Multiple-conductor cables carrying a.c. 
transmission or distribution circuits. 

Group “E’’—Single-conductor or multiple 
conductor cables carrying Edison d.c. circuits 
or a.e. circuits not included under Group “S” 
below. 

Telephone, pressure wire, pilot wire, control, 
steam gage, etc., cables. 


Group ‘‘R’’—600-volt, d.c. street railway 
feeder cables. 

Group “S’’—Single-conductor cables carry- 
ing alternating current at 4,800 or 24,000 
volts. 


Bond together the sheaths of all cables be- 
longing to Group “E” in each manhole as 
soon as possible after they are installed. 

Do not bond in the sheaths of Edison d.c. 
neutral cables. These must be kept insulated 


from ground and all other cables as much 
as practicable. 
Sond together. and to Group “E,”’ the 


sheaths of any foreign cables such as fire 
alarm, police signal and telephone cables in 
every Detroit Edisen Company manhole. The 
bonding of a sirgle such cable in any man- 
hole may be emitted (unless particularly spe- 
ecified) if that cable is of %-in. diameter or 
smaller. 

Bond together the sheaths of all cables be- 
longing to Group “R” in each manhole. 

Do not bond together or to the sheaths of 
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cables belonging to other groups the sheaths 
of cables belonging to Group “SS” except at 
the station or feeding end. At that end bond 
togeiner whe sheaths of all cables of this 
group as indicated in paragraph (e) below. 

Allow no metallic connection between 
groups “E,” “R” and “S” except at branch 
joints. 

Jumper together the opposite halves of any 
old style insulating joints, using No. 4 
stranded copper wire served and soldered. 

Bond to the lead sheath the armor of an 
armored cable wherever such armor is made 
discontinuous by a joint in the cable (whethe: 
in a manhole or buried). Use No. 4 stranded 
copper wire served and soldered. 


(b) Bond Bus 

Where more than two cables of the same 
group enter a manhole the bonding connec- 
tion shall be made by means of a bonding 
bus. This bus shall consist of a length of No. 
0 stranded bare copper wire with taps of No 
4 bare copper wire, taken off with No. 2 cop- 
per bond connectors, for making connection to 
the individual cable sheaths. The bus shall 
be installed around the conduit entrance 
being fastened to machine bolt shields set 
into the wall. The No. 4 taps shall be soldered 
to the cable sheaths. Two cable sheaths may 
be connected to the same tap, but this must be 
done in such a way that any current drained 
from a cable will pass through the tap con- 
ductor only and not be carried along the other 
cable sheath. 

Where only two cables are to be bonded to- 
gether in any manhole the bonding bus need 
not be used, the connection being made direct- 
ly with No. 4 stranded bare copper wire. 


(c) Insulation of sheaths 


Cables should be insulated from ground in 
manholes as much as is reasonably possible, 


in order to prevent stray currents in the 
sheaths. To this end care should be taken 


that the usual fireproofing covering be so 
installed as to completely separate the cable 
sheaths from the cable arms. Also, cables 
should be so trained as to be entirely clear 
of any pipe or other metallic structure. 

In every manhole through which cables 
belonging to groups “R’”’ or “S’’ pass a porce- 
lain insulator shall be placed under each eable 
in the manhole to insulate it from cable arm. 


(d) Drainage 

Connect the sheaths 
“E” to the conductor of the Edison drain 
cable in every manhole where such a drain 
cable exists, except in such locations as will 
be specially designated. These locations will 
be indicated in the field by a special tag, at- 
tached to the drain cable, the tag being in- 
seribed “Do not tap conductor.’”’ Use No. 0 
bare copper wire to connect the bond bus to 
the drain cable. 

Connect the sheaths of cables of group “R’ 
to the conductor of street railway (D.S.R.) 
bond cable in every manhole where such a 
bond cable exists, except in such locations as 
will be specially designated and indicated by 
the tag described above. 


(e) Grounding of Cable Sheaths 


Where lightning arresters are installed on 
the same pole with the pothead on a cable 
belonging to group “E” or “S” the lead sheath 
of the cable shall be connected to the light 
ning arrester ground connection wire, except 
in cases specially designated by the cable 
division of the electrical system as being un- 
suitable for such connection. The above con- 
nection shall be made by wiping an 15-in 
pigtail of No. 4 bare wire onto the cable 
sheath at a convenient point as near the pot- 
head as possible, leaving it neatly coiled. The 
overhead lines department will make the final 
connection of the other end of the pigtail to 
the lightning arrester ground wire. In case 
the arresters and ground wire are already in- 
stalled the overhead lines department shall 
be notified when the cable and pothead in- 
stallation are completed, so that they may 
make this connection. 

The sheaths of cables of group “S’’ shall 
be bonded together and to the station ground 
at the feeding end. The connection shall be 
made with two 1/16x1%-in. copper straps or 
equivalent. 

At any substation, all grounds to which 
cable sheaths are connected shall be solidly 
connected together so that but one common 
ground mass shall exist on the substation 
property. 


(f) Bonding to Foreign Cables 


Occasionally, mutual protection is secured 
by bonding the sheaths of Edison cables to 
those of another utility or municipality by 
means of a short bond wire between adjacent 
manhoies. Such connections shall be made only 
when and where specially designated by the 
electrical operating department. The size of 
wire and fuse, if one is used, will be specl- 
fied for each such connection when it }§ 
ordered in. 


of cables of group 








HOW G-E ARRESTERS IMPROVE THE 
RETURN ON YOUR RURAL INVESTMENT 


The Insignificant Additional 
Cost for Arresters Assures: 


Lightning stresses on transformers 
limited to the minimum. 


Primary - fuse blowing practically 
eliminated. 


Development of power arcs, short 
circuits, and feeder outages 
prevented. 


Possibility of primary power reach- 
ing secondary circuits definitely 
reduced. 


And this Means for You: 


Greatly decreased maintenance. 


Largest return on over-all invest- 
ment in rural extension. 


A reliability of service conducive 
to load growth. 


O item in the total investment 
in rural distribution lines is so 
insignificant im first cost, yet so vital 
to the desired ‘return on that invest- 
ment, as valve-type arresters in- 
stalled with every distribution 
transformer. Complete lightning 
protection by G-E pellet arresters 
adds, on the average rural extension, 
but a bare three per cent to the total 
investment. Yet these pellet arresters 
have demonstrated—time and again 
—their unsurpassed protective effi- 
ciency. Recently published A.I.E.E. 
papers contained such statements 
as these: 


«c 


..the economy of providing 
lightning protection in the form of 
an arrester at each transformer has 
been quite well established.’ 
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. about 60 per cent reduction in 
transformer failures and an even 
greater reduction in fuse blowings 
resulted when interconnection (of 
arresters) was introduced.” 


“Interconnection of the arrester 
ground with the secondary neutral 
has been found superior to other 
methods of protection.” 


7 


‘. . . distribution arresters. . .have 
discharge capabilities entirely com- 
mensurate with discharge duties on 
distribution circuits.’ 


«ce 


. .in the field measurements. . . 
no recorded discharge resulted in 
failure of arrester or the protected 
transformer.” 


Install G-E pellet arresters at every 
transformer—for the best return on 
your rural investment. General Elec- 
tric Company, Schenectady, N. Y. 
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Station-type Thy- 
rite arresters and 
protective capaci- 
tors for a-c rotat- 
ing machines 


Station -type Thyrite ar- 
resters for power trans- 
formers and other station 


apparatus 






Expulsion protec- 
tive gaps for trans- 
mission lines 


; 


Distribution arresters 
for primary distribu- 
tion systems and dis- 
tribution transformers 


Thyrite meter protectors for 
watthour meters 
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New ideas and practices in industrial electrification as presented by 


industrial, consulting and power sales engineers 


Butt Welding Raises 
Strip Steel Output 


By WALTER ANDERSON 
and 


MALCOLM CLARK 


Taylor Winfield Corporation, Warren, Ohio * 


At the end of the hot rolling proc- 
ess for producing strip steel the metal 
is covered with a heavy scale, which 
must be removed by the pickling 
process. The vats in which the stock 
is pickled often exceed 100 ft. or 
more in length and the stock is pulled 
through by large rollers. It is, there- 
fore, necessary to fasten the end of 
one coil onto the beginning of the 
next coil in order to maintain the 
continuous flow of material. 

There are two general methods used 
to join the stock together. One is 
known as “stitching” and is purely a 
mechanical bond. The other method 
is welding. In the case of light gage 
narrow strips, where the joining is 
merely for the purpose of maintaining 
a continuous flow of material, spot 
welding is used. In most cases a 
manually operated welder is entirely 
satisfactory, since the loose ends of 
the strips are readily handled and 
enough slack may be obtained to per- 
mit the use of this method. Where 
large width coils of heavy gage are 
encountered the problems are some- 
what different. One of the methods 
made use of today consists of a large 
spot welder hydraulically controlled. 
The operator clamps the end of one 
strip and allows the beginning of the 
next strip to overlap by approximately 
18 in., and then makes a double row 
of spot welds across the overlapped 
area. The stock is then released and 


*From paper to 
Steel Engineers. 


Association of Iron and 


66 (294) 


ELECTRICAL WORLD + JANUARY 


continues through the pickling solu- 
tion. On coming out at the other end 
the weld must be cut out. This serves 
its purpose of maintaining continuous 
flow through the pickling, but the 
coils must be manually handled be- 
fore entering the cold rolling mill. In 
rolling single rolls considerable waste 
is experienced due to the loose ends. 
After cold rolling the strip is cleaned 
and the necessity for a second joining 
operation arises to keep a continuous 
flow of material through the cleaner. 
As the coils come through the clean- 
ing process they are often cut into 
sheets for delivery to customer, and 
there is some waste here due to odd 


ends at the place where weld occurs. 

The trend in modern mills is to 
eliminate all the handling of coils and 
the waste of material due to loose 
ends. To accomplish this a butt flash 
welder is used just ahead of the pick- 
ling vats. A suitable pit is provided 
to take up the slack in order to allow 
time for welding. The stock process- 
ing is then continuous right through 
pickling, cold rolling and cleaning, 
the cutting at the end being done by 
flying shears. 

A modern installation of this type 
provides for the butt flash welding, 
transferring from welder to trimmer 
and subsequent trimming of the weld 





GEARMOTOR REPLACES 


STEAM IN STEEL PLANT 


The Vulcan Crucible Steel Company has replaced a steam-engine drive 


on a shear with a 15-hp. Westinghouse gearmotor. 


The gearmotor is 


direct connected to the shear through a flywheel which operates at 116 


r.p.m. 
and outage time on 


This drive is subjected to steel mill dust and scale. 
the old steam 


Maintenance 


engine which formerly drove the shear 


was unusually high. 


With the shear 


working on a full-time basis it is esti- 
mated that the new gearmotor will pay 


for itself within two years. 
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Three 100-kva G-E Pyranol trans- 
formers installed at the plant of the 
Eli Lilly Co., Indianapolis, Ind. 


PYRANOL TRANSFORMERS SHOW SUBSTANTIAL 
SAVINGS IN INDOOR INSTALLATION 


HE Eli Lilly Company of Indianapolis, manufactur- 

ing chemists, made a substantial saving in total 
installed transformer cost when it ordered G-E Pyranol 
transformers for this new installation. Short runs of 
secondary cable were desired, and Pyranol transformers 
could be installed at the load center without the expense 
of heavy vault construction. Installation of 


transformers affording a high degree of safety. 
@ It will pay you to use Pyranol transformers for your 
plant — particularly if you are considering a new indoor 
installation. Recognition of Pyranol by the National Elec- 
trical Code permits their installation indoors with many 
of the restrictions applying to oil-filled transformers re- 
moved. More than 200,000 kva of these 
transformers are installed—many having been 


operating more than five years—all giving excel- 


oil-filled transformers outdoors to save vault- YOU CANT BURN 
construction expense would have entailed long 
secondary cable runs and would have marred 
the attractive appearance of the plant. This 
installation was made in the basement — the 


lent service. For complete information write 
the nearest G-E sales office, or General Electric 
Company, Dept. 6A-201, Schenectady, N. Y. 


noninflammable, nonexplosive Pyranol Ask for Bulletin GEA-2048. 


PYRANOL 








Hash from both sides of the strip 
stock. The welders are of the latest 
automatic hydraulic type and give the 
operator full control of the welding 
operation at all times. A starting lever 
is provided, which, when moved for- 
ward, opens a valve and starts the 
welding cycle. The upset slide moves 
forward, at a predetermined speed 
with proper acceleration, and when 
the flashing period is finished the cur- 
rent is automatically cut off and the 
upset is made. The operation is en- 
tirely automatic, yet the operator may 
reverse the machine at any time by 
movement of a control lever. As a 
result of considerable experimenting, 
it has been found that welds made by 
machines of this type in low carbon 
steel are of such quality that when 
the stock is taken from the finished 
end of the cold rolling mill no evi- 
dence whatever of the weld can be 


found. 


Split Circuits Reduce 
Fuse Ratings, Blowing 


By K. B. HUMPHREY 
Sayreville, N. J. 

In a plant where several clay pits 
were being worked, one pit in particu- 
lar, due to the lay of the land, had to 
be pumped regularly in order to keep 
the water within reasonable limits. 


Two pumps were used, one having a 25- 
hp. motor and the other a 20. The pumps 





(a) A battery of automatic electric welders set up for fabricating rear axle housings. 
produces auto-lamp brackets at the rate of 450 per hour. 
ing plays in fabricating parts for practically every make of American automobile. 
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Subdivided circuit cuts down fuse maintenance 


were located in small sheds at a consider- 
able distance from each other and from 
the source of supply. A 2,300-volt feeder 
was run to a point approximately midway 
between the pumps and a bank of trans- 
formers set up to reduce the voltage to three 
phase, 220. The transformers were of 25 
kva. capacity. Twenty-five-ampere fuses of 
the pole-mounting type were located at the 
point where the 2,300-volt line connected in 
with the main overhead feeder for the plant. 
The branch fuses could only be changed 
safely when the main distributing feeder 
was cut out. 


Due to conditions in the pit which 
could not be changed much trouble 
was had due to outages. Because of 
the large fuse on the secondary lines 
any trouble on either of the lines blew 
the primary fuses and shut down 
everything. Perhaps the original idea 
was that, the primary fuses being 
closer, it would be easier to change 
them than to go out into the pit when 
any trouble came up. Either set of 
fuses was inconvenient to change, so a 


box was mounted on the pole at a 
lower elevation and a door placed on 
it which could be locked. The meter 
and two safety switches were mounted 
in the box and fused as shown. When 
any trouble was had on either one of 
the pump lines only the fuse on that 
particular line went out and did not 
disturb the operation of the other 
pump. It was then only necessary to 
clear the affected line and put in new 
fuses. 

Now when the pumps are to be shut 
down for a few days the switches (sec- 
ondary) leading to the two lines are 
opened and there is no danger in 
working on the secondaries when 
changing them over from one location 
to another. The primary fuses have 
given no trouble since the arrange- 
ment was completed and much better 
all-around service has been 
tained at the pumps. 


main: 


Lincoln Electric €o. 


(b) Manual welding 


These are but two examples of the part that weld- 


Truck and trailer bodies. 


frames, axle housings, torque tubes, generator frames, lamp and tail-light brackets, brake cross shafts and many 
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other parts are regularly welded 
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The New “Shield-Arc SAE” 


is completely self-protecting 
Here’s how the New 


and complete protection from motor burnouts— 


“Shield-Arc SAE” 


assures positive 


Starting—If any one of the phase lines is disconnected 
or a fuse is blown, the starter will not close. No 


danger of putting the welder on a single-phase line. 


Running—When the windings of the motor reach 
maximum safe operating temperature from any 
cause ... too frequent overloads, high room tem- 
perature plus overload, single-phase running at 
normal or heavy load, abnormally high or low 
voltage, phase unbalance or impaired ventila- 
tion...the welder automatically disconnects 


itself from the source of power! 


The motor windings of the “Shield-Arc SAE” welder will not burn out 


because they are protected from overheating by a unique control device. 


So now, you can safeguard your welder investment by 
having a welder that will not burn out! 


Learn all of the money-saving facts about the New 
“Shield-Arc SAE”! A total of 32 features are fully 
described in the book illustrated below. A free copy is 
yours for the asking. THE LINCOLN ELECTRIC 
ComPANY, Dept. NN-334, Cleveland, O. 


— This book, profusely 
illustrated, gives com- 
plete details about The 
Complete Welder 


operating features and 
its construction. The 


ff a | . 


“SHIELD-ARC SAE 


the New Lincoln 


DUAL 


cohete 


Wel lider 


+ CONTROL 


and a Protecting Motor 
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New ideas and practices in selling electrical equipment and 


service to industrial, commercial and domestic customers 


Washington Schools 
Lead in Lighting 


By AKSEL KNUDSTRUP 
Lighting Engineer 
Potomac Electric Power Company 
Washington, D. C. 

Perhaps the primary reason for the 
excellence of the school lighting in 
and around Washington, D. C., is the 
progressive attitude of local school 
authorities who have set standards 
here which have resulted in lighting 
second to none in this field. 

Recently completed classrooms in 
Washington schools use four 500-watt 
semi-indirect opal-glass _ inclosing 
globes or open-type semi-indirect units 
in each room. An average illumina- 
tion on the desk top of 25 ft.-candles 
has resulted, with a loading of about 
2.7 watts per square foot. 

A further improvement is specified 





for the new buildings now under con- 
struction. Totally indirect lighting 
will be used in the classrooms and 
drafting rooms. Six 500-watt units 
giving about four watts per square 
foot of floor area will be used in the 
classrooms. The average drafting 
room and science room will use eight 
750-watt units, or about 5.8 watts 
per square foot. Illumination in the 
classrooms will be about 38 ft.-can- 
dles and in the drafting rooms 52. 
School superintendents are unani- 
mously in agreement that better light- 
ing of the schools has created a more 
restful spirit among the students, has 
made learning easier and created a 
better atmosphere. The assistant su- 
perintendent of Washington, D. C., 
schools further states that posture of 
students is improving, thus giving the 
correct condition for the spine while 
studying. This, too, may be partly 
traceable to better lighting. 


Average intensity in this classroom of the Woodrow Wilson High School, 


Washington, D. C., is 38 ft.-candles. 


Six semi-direct lighting units are 


used, each housing a 500-watt lamp 
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In order to promote and attain the 
feregoing mentioned school-lighting 
jobs it was necessary to obtain the 
entire confidence of the authorities 
having jurisdiction. Correct engineer- 
ing advice was always given when 
required. The importance of ample 
lighting with a minimum of glare 
was stressed at all times. Surveys of 
old, inadequately lighted schools were 
made, with recommendations for im- 
proving them. The performance and 
satisfaction of the students in the 
better-lighted schools were then com- 
pared with those in the inadequately 
lighted schools and the distinct ad- 
vantages of the student conditions in 
the better-lighted schocls were so 
apparent that the classroom lighting 
has progressively improved. 


“Free Silver” 
Spurs Lamp Sales 


In a campaign intended to bring the 
advantages of I.E.S. lamps within the 
reach of every customer the Kansas 
City Power & Light Company has been 
exchanging silver dollars for each 
lamp order brought in by employees. 

Two special campaign LE.S. lamps, 
a table study model and a floor study 
model, have been made available to 
company customers at $3.45 and 
$6.95, plus tax, respectively. 

In addition to a grand prize of a 
special silver lamp for the employee 
turning in the most orders for the 
campaign, prizes of five silver dollars 
were awarded each week to the em 


ployee in each sales group who 
turned in the most orders for lamps 
that week. 

To supplement the efforts 0! the 
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Distribution 
Transformers 





Power 
Transformers 


oo | jane transformers are of sturdy con- 
ighting 


Transformers struction and are liberally designed to 


withstand abuses and to operate at all times 
at high efficiency. They meet demands for 


reliable service under all conditions. 


The Wagner line includes every type and size 
of power and distribution transformers, en- 
abling Wagner to supply all your requirements. 
Call on Wagner! Forty-five years’ experience 


Kenai: Wine at in the electrical field is at your disposal. 


Transformers 1TT237-1B 


WasgnerElectric Grporation 


6400 Plymouth Avenue, Saint Louis, U.S.A. 
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employees advertisements featuring 
the advantages of I.E.S. lamps were 
run in local newspapers each week. 
The campaign also paralleled the na- 
tional advertising campaigns con- 
ducted by the lamp manufacturers. 
More than 240,000 copies of these 
advertisements were circulated in Kan- 
sas City homes during the fall months. 
This is an average of two advertise- 
ments per family in Kansas City. 

In outlining the campaign to em- 
ployees it was pointed out that the 
benefits of the campaign were three- 
fold. It brought eye comfort and pro- 
tection to the customer, “free silver” 
to the employee and increased load 
and revenue to the power company. 


* 
Survey Card Helps 
Increase Farm Usage 
By FRANK M. MASON 


Farm Service Agent 
The Detroit Edison Company * 

Much can be gained by making an 
analysis of each farm on the utility 
lines and studying the possible use 
that could be made of electricity in 
each individual case. The farmer 
could be furnished with a written plan 
for equipping his farm, showing him 
just what each application would 
mean to him. We must fit instruc- 
tion to individual needs. 

A complete card file of all farms 
should be maintained by the farm 
department. This card file should 
show such information as: Type of 
farm, class of farm, acreage, livestock 





*From paper to Rural Electrification Con- 
ference, Purdue University. 


normally kept, if the farmer special- 
izes in any particular phase of agri- 
culture, list of buildings showing 
those wired, size of service entrance, 
size of circuits to the barns, present 
load record, and what the farmer’s 
next addition to his equipment will 
be. 

From the above information it can 
pretty well be determined what pos- 
sible use can be made of electricity 
on each farm. These cards should 
be grouped in townships, and if a 
road name and house numbering sys- 
tem is available the cards should be 
filed alphabetically as to road name 
and numerically as to house numbers 
on each road. 

It will be found that a farm file 
such as outlined would be very bene- 
ficial when it comes to co-operating 
with dealers. For instance, if a water 
system dealer asks for a list of pros- 
pects, it will be found a simple mat- 
ter to furnish such a list, as well as 
any other type of dealer, and these 
lists should be furnished to dealers. 
The list can easily be made up if 
each application is listed at the top 
edge of the survey card in such a 
manner that signals of three different 
colors can be clipped over the top 
edge of the card. The signals will 
come in rows for each type of ap- 
plication, the color representing 
whether the farmer has the equip- 
ment, is interested in the equipment 
or if the equipment could be used to 
good advantage on that farm. 

Upon making a survey it will be 
found that any group of farms will 
come under three classifications, one 
group will be of the aggressive type 
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or the leaders, another group will be 
of a type that can go only a limited 
way with any program and would 
have to confine its uses of electricity 
to a few lamps, an iron or radio, but 
between these two extremes will be 
found a great bulk of so-called ay- 
erage farmers. It will be with this 
average class of farmer that we must 
put most of our effort toward a load- 
building program. 


Mail Campaign Sells 
Ranges to Prospects 


A carefully thought-out direct-mail 
campaign plus a follow up of a per- 
sonal call by a salesman is bringing 
results in San Diego Consolidated 
Gas & Electric’s 60-day range and 
water heater campaign, the quota for 
which is 240 ranges and 150 water 
heaters. The direct-mail campaign 
consists of four letters sent out over 
the salesman’s signature to a selected 
group of prospects. Each letter em- 
phasizes one particular feature of 
electric cookery, the first also telling 
of the results of a recent field survey 
from which the company learned that 
the average customer would buy a 
range if the monthly payments were 
less than $4, a water heater if the 
payments were less than $2 and the 
combination if the payment could be 
made less than $6. 

In the campaign the only prices 
quoted are the installed price of the 
combination range and water heater, 
which was set up to be $5.33 per 
month. Publicity included the 1-cent 


rate for controlled water heating 
when used in combination with a 
range. 


Letters were timed to go out ahead 
of the salesmen and were mailed at 
the rate of ten per day per sales- 
man. The success of the campaign 
may be judged by the fact that after 
the first letter eighteen range sales 
were made in two days to the pros- 
pects. After the four letters had 
been mailed the salesmen called as 
a follow up, and if unsuccessful a 
fifth letter crammed with sales points 
was sent, the last letter being signed 
by the district agent. At this time 
complete reports of the results of the 
campaign are not available, but to 
date results indicate that this plan 
will prove a very effective method 
of converting electric prospects into 
range and water heater users. 

























a Heavy Duty Resistor 


with 


Perfect Contact 


Terminals 


Wedge-type malleable 


End terminals ... 


Heavy pressed steel Tap 
terminals ... 


Large malleable Cable 
terminals .. . 


All heavy cadmium plat- 
ed to prevent rust .. . 





Monitor builds resistors for 
every class of service—Smooth- 
wound for low-currents, Hex- 
wound for intermediate cur- 
rents, Edgewound for heavy 
currents and Edgewound Mill 
Type for applications involving 
heavy currents, severe service 
and rough usage. 


Special mountings are available 
for applications where standard 
mountings are not entirely suit- 
able; quotations on same will 
be furnished on receipt of full 
information concerning the re- 
quirements. Monitor Sales En- 
gineers in principal cities will 
gladly consult with you. Write 
us. 


Tae New Monitor 
Mill Type Resistors are 

constructed for heavy cur- 
rents with terminal connec- 
tors that can really take it... 
These terminals provide a 
perfect electrical connection 
equal to a welded joint but 
with the advantage of adjust- 
able position. . . . The Tap 
terminals grip the ribbon in 
four places with ample con- 
tact surface and _ vise-like 





Cable Terminal 


pressure. The wedge-type End terminals and Cable con- 
nectors are large malleable castings providing the proper 
dissipation of heat at these vital points and by virtue of their 
design assure a perfect electrical connection. . . . These 
resistors will operate at high temperatures without damage, 
which makes them especially suitable for installations in 
steel mills, cranes, locomotives, and other equipment sub- 
ject to severe vibration and shocks, involving heavy currents 


and general rough usage. 


MonitorControllerCompany 


Gay, Lombard & Frederick Sts. 


BALTIMORE, MARYLAND 


Monitor Edgewound Resistors 
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ENGINEERING IDEAS 





Se 


Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 


New Concave Gain 


for Cedar Poles 


Finding that users were generally 
satisfied with the service life of the 
butt section and body of poles, but 
made some comment on top failures, 
M. H. Sperry, vice-president and gen- 
eral manager the Valentine Clark 





New style concave gain permits 
more rapid drying of wood fibers 


at crossarm 


Corporation, St. Paul, Minn., inspect- 
ed several thousand used cedar poles 
and traced a majority of these top 
failures to the sapwood decay below 
the crossarm area. More particular- 
ly, it was found that decay often 
started at, and progressed from, the 
small ledge effect at the bottom of 
the conventional mitered gain. Dur- 
ing heavy rains the outer sapwood 
layers of the crossarm section become 
saturated with water. Since the ledge 
is protected from the sun by the 
crossarm, it dries out more slowly. 
And thus ideal moisture conditions 
are set up for the germination and 
development of fungi spores. 
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So a new gain was designed, one 
which is slightly concave. Since this 
type of gain eliminates the ledge ef- 
fect, it permits the drainage of water 
below the crossarm and prevents the 
accumulation of excess moisture. Be- 
sides this, the concave gain provides 
greater freedom in leveling up the 
crossarm. The gains are machine-in- 
cised and treated with green creosote 
stain for further protection against 
decay. 


Photo Cells Control 
Biggest Swing Bridge 


Three “electric eyes” control the 
center span of the new road bridge 
over the River Forth, Scotland. These 
photo-electric cells, which have never 
before been used for such a purpose 
in Britain, put the 1,600-ton swing span 
—-said to be the largest in the world— 
into alignment with the roadway when 
it swings into the closed position. 

One cell sees whether the span over- 
shoots the mark; another sees that it 


does not overshoot, while the third 
watches for “dead center.” 

The bridge is just over 14 mile 
long. It has taken three years to 
build, and the 120-yd. center span is 
so delicately poised on its pivot that 
it requires only two 50-hp. electric 
motors to swing it open to river traffic. 


Synchroscope Saves 


Steps in Meter Lab. 


When using a sine wave generator 
to supply energy for testing purposes 
in the meter laboratory the frequency 
has to be watched and kept constant 
just as are the current and potential 
values. Controls for the latter are 
usually right under the operator’s 
hand as he works at the testing table. 
But the frequency meter is usually 
mounted on the generator switchboard, 
which may be some distance away and 
the frequency indicator difficult to 
read without walking up to it. 

This is not necessary in the meter 
laboratory of the Dallas (Tex.) Power 





Swiss system puts 100-kva. generator on truck 
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Skyview by H. H. Harris, Pres't, General Alloys Co., Boston 


As IN MANY OTHER 
¥ 0 S T 0 N METROPOLITAN AREAS 
MURRAY 
REACTORS 


PROTECT DISTRIBUTION SYSTEMS 


Designed for all kinds of services—indoor or outdoor—for line 
voltages up to 33 KV., for currents up to 5,000 amperes. Murray 
Current Limiting Dry Type Reactors consist of concentric 
stranded, enamelled and asbestos insulated conductors mounted in 
a concrete housing. 


Efficiencies are guaranteed and the ability of Murray Reactors 


Sis, duis ae , to withstand severe short circuit conditions is a matter of record. 

e eeder reactors illustrate are rated, : ° » » - ° » 

67 KVA. 13.2 KV., 60 Cycles and are for Practically every large system in the country is protected by them. 

poring in superimposed individual com- For positive protection against short circuits install Murray Cur- 
rent Limiting Reactors. 


METROPOLITAN DEVICE CORP. 
1250 Atlantic Ave., Brooklyn, N. Y. 


MURRAY LOW LOSS REACTORS 
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& Light Company even though the sine 
wave generator board is across the 
room from the testing table. An old 
synchroscope, salvaged from a power- 
house reconstruction job, is mounted 
on the switchboard. It is connected 
between the sine wave generator and 
the utility system and is left in cir- 
cuit. It thus shows continuously the 
relation between the testing and the 
system frequencies. Considering the 
system frequency to be constant, which 
may safely be assumed under normal 
conditions, the synchroscope pointer 
will stand still or rotate forward or 
backward according to the speed of 
the sine wave generator. 


Breakdowns Met by 
Portable Generator 


When local service of important na- 
ture is interrupted on the system of 
the Elektricitatswerke des Kantons 
Zurich, Switzerland, a portable gen- 
erating plant is used with success. 
The power unit is carried in a frame- 
work mounted on a truck platform so 
that it can be lifted off when the truck 
is needed for other duties. (See illus- 
tration on page 78). 

The power unit consists of a 95-hp., 
six-cylinder engine fitted with two ra- 
diators for cooling efficiently when 
operating steadily for a long period. 
This engine is coupled to an alter- 
nator of 100 kva. wound for 380 volts, 
50 cycles and a transformer is pro- 


vided for stepping the current to light- 
ing or power requirements. Cable 
drums mounted on the truck platform 
carry sufficient cable for making con- 
nections to the lines where a break- 
down occurs. 


Shorten Calculations 
for Braced H-Frames 


By BERTRAM E., ELLSWORTH 
Iowa-Nebraska Light & Power Company, 
Lincoln, Neb. 


Bracing of H-frames has come into 
general use where it is desirable to use 
small poles with braces for straight- 
away construction or where a side load 
is encountered, such as at small angles 
or corners in a line. Formulas for cal- 
culating this type of fixture are rather 
complicated, so the accompanying 
chart has been prepared to simplify 
the work of designing these structures. 
While the values in the chart are for 
W.R.C. poles, yet it should be suff- 
ciently accurate for S.Y.P. poles. The 
method of using the chart for straight- 
away lines is as follows: 


Select the wire constant from the table and 
draw a line from this constant through the 
structure safety factor desired and extend until 
it intersects the Q line. Then from the span 
length to be used draw a line through this 
point on Q and project until it intersects the 
load scale. This is the ultimate load the struc- 
ture must carry. Project to the right from 
this load to the vertical line representing the 
pole height and dimension “L” to be used, 
which will give the class of pole necessary to 
use. The guide lines on the chart are for a 
line using five No. 2/0 copper conductors, with 





a 600-ft. span for pole safety factor of four. 
With L equal to 30 ft. and a 50-ft. pole, a 
class 2 pole must be used. For use in bracing 
a corner structure calculate the ultimate load 
to be carried and locate this value on load 
scale and proceed as before. 

The following items should be 
noted: The wire transverse constants 
are for copper, heavy loading district. 
For other conductors or other districts 
use constants from the Electrical Safety 
Code. The chart can be used equally 
well for structures using two or more 
sets of braces. 

Wind pressure on the poles has been 
neglected as it is relatively small on 
long lines of this type. This pressure 
may be calculated and added to the 
load on the load scale, if desired. Or- 
dinarily pole dimensions will run over 
the minimum sufficiently to compensate 
for wind pressure on the poles and 
weakening of poles due to holes bored 
in the poles for securing the X-braces. 

If the top of the braces is to be 
placed more than 4 ft. below the cross- 
arm carrying the load the strength of 
the pole above the braces should be 
investigated. Unless the dimension 
“L” is very small or the structure is to 
be set in sand or other loose soil, the 
pull-up on the rear pole will not be 
found to be serious. 


The author of “Apparatus Simpli- 
fies Jewel Inspection,” in these pages 
of the November 21, 1936, issue, was 
P. E. Alger and not P. L. Alger as 
printed. 
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PROFESSIONAL SERVICES 


Consulting Management Designing Inspections 
Accounting Appraisals Testing Cost Analysis 
Valuations Construction Financing Investigations 














WILLIAM A. BAEHR 
ORGANIZATION, Inc. 


ENGINEERS—ACCOUNTANTS—MANAGERS 
231 South La Salle St. 
CHICAGO 


ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 
Tests of Electrical Machinery Apparatus and Sup- 
plies, Materials of Constructions, Coal, Paper, 
ete. Inspection of Material and Apparatus at 
Manufactories. 


80th St. and East End Ave., New York 


SANDERSON & PORTER 
ENGINEERS 


for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 








BARKER & WHEELER 


Utility and Industrial Valuations. Design 


FORD, BACON & DAVIS, Inc. 


SARGENT & LUNDY 


and Construction of —— same, Water Engineers Incorporated 
Supplies, Sewerage an ewage Disposal, DESIGN .CONSTRUCTION N 
a ea VALUATIONS «REPORTS . INTANGIBLES ENGINEERS 
ms. . 
bins 11 Park Place, New York City Philadelphia |= New York Chicago 140 South Dearborn St. 
36 State Street, Albany, N. Y. Washington Dallas 


Chicago, IIl. 








BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


Mutual Building, Kansas City, Mo. 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


SPOONER & MERRILL, INC. 


Consulting Engineers 


Design—Supervision of Construction 
Reports—Examinations—Valuations 


20 North Wacker Drive, Chicago, Ilinois 








EDWARD J. CHENEY 
ENGINEER 
PUBLIC UTILITY PROBLEMS 


61 Broadway New York 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
431 So. Dearborn St., Chicago, Il. 
136 Liberty St.. New York 


STEVENS & WOOD 


Incorporated 
INVESTIGATIONS—REPORTS 
APPRAISALS 


30 Broad St. New York 








HUGH L. COLEMAN 


Specializing in Aerial Transmission 
Cable 


CHARLES F. LACOMBE 
WILLIAM S. LEFFLER 


Engineers 


JAMES WALKER 


Consulting Engineer 


Public Utility Administrative Appraisals Railroads 
Economic and Municipal Problems R Publi Sta 
Power Construction Cost Analysis eports ublic Utilities 
- Inducement Rate Development Investigations Industries 
Great Barrington, Mass. Rate Cases—Appraisals a 
11 West 42nd Street, New York 105 West Adams St. Chicago 








HUGH L. COOPER & CO. 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro-electric power plants. 


101 Park Ave. New York 


LUCAS & LUICK 


ENGINEERS 


Transmission Lines 
Industrial Plants 
Examinations Reports 
Rate Cases 
Public Utility Management 


231 So. La Salle St., Chicago 


Power Plants 


Valuations 


THE J. G. WHITE ENGINEERING 
CORPORATION 


Engineers—Constructors 


Steam and Hydroelectric Power Plants, Transmis- 
sion Systems, Office and Industrial Building, Air 
Conditioning, Railroads. 


REPORTS and APPRAISALS 
80 Broad Street 





New York 








CARDS ON THIS PAGE 


of Professional Services 


are available at a cost that is negligible 
considering the possible clientele contacted. 
Rates on request to 


Departmental Advertising Staff 
ELECTRICAL WORLD, 330 W. 42d St., N.Y. 








DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply. 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 








Consulting Engineers can give 
needed advice regarding most 
any problem for they see each 
separate department in its rela- 
tion to the whole plant—and 
they sell nothing but their broad 
experienced services. 

















get the material you need, from Hoffman’s 


THE PUBLIC SPEAKER’S SCRAPBOOK 


Presents hundreds of selected beginnings, endings, provocative paragraphs, illustra- 
tions, anecdotes, etc., to build up your speech for any occasion. Also helpful hints 
on speaking. Send $2.50 for a copy on 10 days’ approval. 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York City 


for that 
speech... 
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ABOUT PEOPLE 
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R. J. Cordiner Appointed 
to New Executive Position 


Under an important organization 
change in the appliance and merchan- 
dise department of the General Elec- 
tric Company, announced by C. E. 
vice-president in 


Wilson, 


charge, 








Ralph J. Cordiner, formerly manager 
of the company’s radio sales division 
and chairman of its radio manage- 
been made as- 
sistant manager of the department, 
reporting directly to Mr. Wilson. 
Since December, 1930, when Mr. 
Wilson was appointed vice-president 
of the General Electric Company, the 
position of manager of the appliance 
and merchandise department has been 
vacant, Mr. Wilson continuing all of 
his former duties as manager as well 
as assuming those of vice-president. 
Although one of the youngest men 
in the electrical industry to hold so 
important a position, Mr. Cordiner’s 
experience has been exceptionally 
broad. Widely traveled and_per- 
sonally acquainted with practically 
the entire personnel of every G-E 
distributing house as well as with a 
great many dealers, Mr. Cordiner is 


ment committee, has 
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also well known among other elec- 
trical manufacturers through his keen 
interest and active participation in 
industry activities. 


> ApranamM C. WespeEr, formerly a 
member of the Massachusetts Depart- 
ment of Public Utilities for four years 
and lately of the state Tax Appeals 
Board, has been made chairman of 
the utilities commission, succeeding 


John J. Murray. 


D. B. Mackie New Sales Head 
for Curtis Lighting, Inc. 


Duncan B. Mackie has recently be- 
come sales promotion manager of 
Curtis Lighting, Inc., Chicago. 
Formerly an advertising executive of 
the Benjamin Electrical Manufactur- 
ing Company and later advertising 
manager for Schweitzer & Conrad, 
Inc., Mr. Mackie’s extensive experi- 
the electrical field has 
equipped him well for the important 


ence in 





~ 


position of stimulating and guiding 
the promotional activity of Curtis 
Lighting, Inc., during this period of 
rapid expansion. 


H. C. Mealey Appointed Head 
of Hotpoint Refrigeration 


Harry C. Mealey, a member of the 
General Electric Company organiza- 
tion for eighteen years, has been ap- 
pointed to head the Hotpoint refrig- 
eration division of the Edison General 





Electric Appliance Company of Chi- 
cago. Mr. Mealey’s appointment fol- 
lows four years service as manager of 
Hotpoint refrigerator sales in Cleve- 
land before the line was merged with 
other Hotpoint major appliances for 
distribution through the Edison Gen- 
eral Electric Appliance Company. He 
has been active in the refrigeration 
field for more than ten years. 


Public Utility Engineering 
Announces New Appointments 


Henry C. Cummins, vice-president 
in charge of operation and engineer- 
ing of Public Utility Engineering & 
Service Corporation, announces the 
following appointments in the oper 
ating and engineering department: 


E. D. Uhlendorf executive engineets 
F. H. Lane, manager engineer division: A. 
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YUH KNO’, FRED, 
WEIGHT SURE MAKES A 
DIFFERENCE...NOW TAKE 
THIS RW ORANGEBURG-. 
ITS STRONG, YET LIGHT 
ENOUGH SO IT LAYS UP 
EASY AND FAST.....NO 
WONDER OUR REPORTS 
ARE SHOWING MIGHTY 
ines AND...... 
































H. Kuhn, manager valuation division; W. C. 
Drummond, power production engineer; 
H. W. Eales, chief electrical engineer; H. S. 
Whiton, chief mechanical engineer; H. G. 
Robey, chief hydraulic engineer; L. J. Wil- 
lien, chief gas engineer; W. J. Welch, chief 
design engineer; Stephen Wehner, hydraulic 
engineer; D. C. Hormell, mechanical engi- 
neer; H. O. Mathews, automotive engineer; 
J. A. Agee, budget control engineer. 


T.V.A. Officials Resign 


Resignations of three important 
officials of the T.V.A., two shifts in 
personnel and the appointment of a 
construction engineer for Hiwassee 
Dam in western North Carolina have 
been announced by the board of di- 
rectors. 

W. I. Nichols, head of division of 
electrical development; E. Falck, di- 
rector of the division of rates and re- 
search, and Edwin Whipple, construc- 
tion superintendent for Chickamauga 
Dam, have resigned. Fred C. Schlem- 
mer, construction superintendent at 
Norris Dam, was named construction 
superintendent for Chickamauga Dam. 
Dr. Martin G. Glasser was appointed 
acting director for rates and research 
division. He is on a year’s leave from 
University of Wisconsin. Carl A. 
Bock, assistant chief engineer, an- 
nounced that Olaf Lourgaard, general 
office engineer, has been promoted to 
the position of construction engineer 
on the Hiwassee Dam. 


Merger in New York Brings 
Important Personnel Shifts 


Important changes in personnel 
were made in connection with the re- 
cent merger of seven affiliated com- 
panies into Consolidated Edison Com- 
pany of New York, Inc. Officers of 
Consolidated Edison Company are 
now as follows: 


Floyd L. Carlisle, chairman of the board; 
Frank W. Smith, president; Oscar H. Fogg, 
executive vice-president; F. H. Nickerson, 
vice-president—system, electric and gas— 
finance, accounting, statistical; R. B. Grove, 
vice-president—system, electric and gas— 
commercial relations, legal bureau including 
claims and investigation, rate bureau; R. H. 
Tapscott, vice-president—system, electric— 
engineering operations; A. H. Kehoe, vice- 
president — system, electric — construction; 
W. C. Morris, vice-president—system, gas— 
engineering operations, and—system, electric 
and gas—real estate and commercial build- 
ings; J. F. Becker and E. F. Jeffe, vice- 
presidents—system, electric—sales; J. C. 
Parker, vice-president—system, electric and 
gas—research and development; Philip Tor- 
chio—system, electric and gas—duties as as- 
signed; John Stilwell, vice-president—sys- 
tem, electric and gas—personnel, medical. 
payroll, transportation, insurance; W. W. 
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Erwin, vice-president—system, electric and 
gas—purchasing and stores; N. T. Sellman, 
assistant vice-president—system, gas—sales 
(gas and coke) customers service, including 
meter repair shops; Herbert C. Davidson, 
secretary and John R. Fenniman, treasurer. 


OBITUARY 


Col. R. A. Mitchell 
Col. Reuben A. Mitchell, one of 


Alabama’s pioneers and a senior vice- 
president of Alabama Power Com- 
pany, died, after a lingering illness, 
on January 10 at his residence in Bir- 
mingham. In the passing of Colonel 
Mitchell Alabama loses one of her 
most beloved and respected citizens. 

With his brother, Sidney Z. Mitch- 
ell. and associates, Colonel Mitchell 
played an important part in the elec- 





trical development of Alabama. By 
the purchase of utility companies in 
Decatur, Huntsville, Talladega, Annis- 
ton and other cities, they formed an 
important nucleus of what later be- 
came one of the key parts of the 
Alabama Power Company’s statewide 
system of power development and dis- 
tribution. The first line for the 
transmission of electric power between 
cities in the state was built by Colonel 
Mitchell and associates. It connected 
Talladega, Anniston and Gadsden. 
Shortly after the small utility com- 
panies in which Colonel Mitchell was 
interested were acquired by James 
Mitchell (no kin) and associates, he 
became a vice-president of Alabama 
Power Company, and to the time of 
his death retained his keen interest in 
the further development of the indus- 
trial resources of Alabama. Colonel 
Mitchell was 83 years of age. 





J. F. Max Patitz 


J. F. Max Patitz, chief consulting 
engineer Allis-Chalmers Manufactur- 
ing Company, Milwaukee, Wis., died 
suddenly, of a heart attack, January 3. 
He was associated with Allis-Chal- 
mers for more than 5] years, nearly 
26 of which he served as consulting 
engineer. Mr. Patitz was born at 
Mugeln, Saxony, in 1866, and after 
finishing a course in the Royal Gym- 
nasium of Dresden he came to the 
United States. 

He entered the employ of the E. P. 
Allis Company in 1885, where his 
native ability was soon recognized 
both by E. P. Allis and the late Edwin 
Reynolds of steam engine fame. 

Mr. Patitz became one of the com- 
pany’s designing engineers and _ in 
1901, when the E. P. Allis Company 
became part of the Allis-Chalmers 
Company, he was placed in charge of 
the building of steam engines and 
compressors. As early as 1899 Mr. 
Patitz saw the possibilities of the 
steam turbine and in 1902 was sent 
abroad to investigate some of the 
existing types there, and on his return 
did much to further the building of 
steam turbines by the company. He 
was granted many useful patents and 
was an authority on intricate mathe- 
matical calculations connected with 
machinery design. 


>PauL H. Situ, for the past ten 
years manager of the Detroit district 
of Combustion Engineering Company, 
Inc., died at Detroit November 23 fol- 
lowing a lingering illness. A gradu- 
ate of Lehigh University, Mr. Smith 
was identified with the Westinghouse 
Electric & Manufacturing Company, 
Pittsburgh & Butler Street Railway 
and the Brooklyn Edison Company 
before he joined the Combustion En- 
gineering organization in 1926. He 
was a member of the American So- 
ciety of Mechanical Engineers. 


>CHarLes W. Mowry, one of the out- 
standing fire protection engineers of 
the United States, and manager of the 
inspection department of the Asso- 
ciated Factory Mutual Fire Insurance 
Companies, Boston, died suddenly in 
that city, December 19. He was born 
at Fall River, Mass., educated at the 
Massachusetts Institute of Technology, 
and was a member of numerous engi 
neering societies and a frequent con- 
tributor to the technical press. 
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Human Engineering— 
Salvation of Industry 


(Continued from page 36] 


that complaints and accidents re- 
sulted? What else could be expected? 

But the most painful, disappointing 
aspect of that entire situation was the 
fact that the management responsible 
for keeping that superintendent on the 
job insisted, for a long time, that he 
was a very valuable man to the com- 
pany. I am reminded of the old 
adage, “There are none so blind as 
those who will not see.” 

A contrasting example is found in 
an incident told about Carl Gray, 
president of the Union Pacific System. 


Gray writes disappointed operator 


Mr. Gray was on the observation 
platform of his private car as the 
train pulled through a little station 
without stopping. The station opera- 
tor, knowing his chief was on that 
train, was standing outside the station 
and waved a friendly salute to the big 
boss as the train rolled through. Un- 
fortunately, the boss had his mind 
focused on something else and failed 
at the moment to notice and return 
the friendly greeting. (You can im- 
agine the chagrin and the disappoint- 
ment of that employee who undoubt- 
edly believed his chief had deliberately 
ignored him.) President Gray sud- 
denly became conscious of what had 
happened and, calling his secretary, 
he dictated a letter of apology to that 
employee! Foolishness? No, the 
smartest action possible of a leader, 
big mentally, with a keen understand- 
ing of human nature. 

Mr. Gray explained to those asso- 
ciates who overheard that dictation, 
“I wouldn’t for the world have any 
employee of ours feel he had been 
deliberately ignored, for with such a 
feeling in his heart he would uncon- 
sciously react the same way to some 
patron of ours. I would never know 
and could never correct the damage 
which might accrue.” 

What a keen understanding of 
human engineering—what a beautiful 
example for a chief executive to set 
before his subordinates. 

You, in managerial positions, will 
be well repaid for investigating the 
human engineering phase of your 
business. Analyze the internal and 
external reactions to your company’s 
Policies. Analyze the actions and re- 
actions of every employee who dis- 





BLAW-KNOX Products 


The merit of Blaw-Knox-Products has been 
endorsed by their acceptance under the 
rigid standards of Public Utility purchasing 
for more than 2 decades 





CLAMSHELL BUCKETS 


a 


YA eds os _ gull? 
te L - / XN es aa 
wi / 


XQ ons 
— deine \ 


PON 


TRANSMISSION TOWERS 


BLAW-KNOX 
COMPANY 


2013 FARMERS 
BANK BUILDING 


PITTSBURGH, PA. 





ELECTRICAL WORLD + JANUARY 16, 1937 (313) 83 

















@ Millions in use, yet nota 
single complaint during the 
past year is the record of 
Fargo Unit Connectors. 


The Fargo one-piece design 
has no parts to lose, is al- 
ways threaded. It insures 
high compression at low 
wrench torque. Joints are 
high in conductivity, low in 
voltage drop. Jaws are vibra- 
tion - proof. Built of high 
strength, distortion-proof 
copper alloy, Fargo Connec- 
tors stand repeated use. 


Write to Line Material Co., 
South Milwaukee, Wisconsin, 
for full details. 


Made by 
Fargo Manufacturing Co. 


DISTRIBUTED BY 


VW) 


LINE MATERIAL CO | 
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turbs other persons. Analyze your 
sales efforts! It is your duty to your- 
self, to your security holders, to your 
employees and to your patrons to 
apply corrective measures. Do not be 
discouraged if at first you meet with 
indifference. That also is the exem- 
plification of another law of human 
action. Industry’s great need today is 
to awaken to the seriousness of un- 
friendly mass opinion and reaction. 
When industry learns that it alone is 
responsible for an unfriendly mass 
opinion, then it will have taken the 
first step toward correcting that un- 
favorable reaction. You and I can do 





our part in this awakening process, 
Industry must learn to personalize 
and humanize itself in the eyes of the 
public. Business Week magazine. 
July 11, in the leading editorial said, 
“It is silly to consider public rela. 
tions problems until business first 
establishes sane and humane public 
policies.” 

A knowledge of human engineering 
and the application of its laws will 
aid in the establishment of sane and 
humane public policies. Whether or 
not industry awakens before it is too 
late depends upon industry’s intelli- 
gence and courage. 





Explosions by Gas From 
Cables Are Improbable 


[Continued from page 37] 


quite comparable to those existing in 
cable ducts and manholes during the 
accumulation of gases and subsequent 
explosions. The heat generated in a 
cable, due to prolonged overload or 
short circuit, may distill insulating 
materials; the cable duct and manhole 
provide the container for collecting 
the gases and mixing them with air at 
atmospheric pressure, and the electric 
arc formed at the point of failure of 
the cable may furnish the spark for 
the ignition of the explosive mixture 
of gas and air. 

The severity of a gas explosion is 
dependent upon the pressure and the 
proportion of gas and air in the mix- 
ture. It is assumed that the gas accu- 
mulations in manholes are at atmos- 
pheric pressure at the time of explo- 
sion, and the effect of such explosions 
occurring at higher than atmospheric 
pressure need not be determined. The 
variables which require determina- 
tion are the lower and upper limits of 
gas concentration, within which range 
the gas forms an explosive mixture 
with the air at atmospheric pressure. 

After the distillation of a known 
quantity of insulating material has 
been completed the first step is to 
determine the volume of gas evolved 
by direct reading on the graduated 
gas collector. The second step is to 
determine the upper limit of the ex- 
plosibility range by admitting small 
quantities of air into an explosion 
chamber filled with a known volume 
of the gas, agitating the mixture and 
applying an electric spark after each 
addition of air, until the gas and air 
mixture explodes. The lower limit 
of explosibility is determined by add- 
ing small quantities of the gas to the 
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explosion chamber filled with a 
known volume of air, agitating the 
mixture and applying an _ electric 
spark after each addition of the gas, 
until the mixture explodes. In each 
determination for the explosibility 
limits the quantities of gas and air 
admitted into the explosion chamber 
are measured. Knowing the volume 
of gas or air originally in the explo- 
sion chamber and the volume of air 
or gas admitted into the chamber re- 
quired to form an explosive mixture, 
the results may be expressed in per- 
centage of gas of the total volume 
of the gas and air mixture in the ex- 
plosion chamber at the time of the 
explosions. 

The test apparatus as it appears in 
the diagram on page 37 will give 
reproducible results and will enable 
the investigator to determine the ex- 
plosive characteristics of a given in- 
sulating material. With the infor- 
mation obtainable from this test the 
engineer has an important tool with 
which to estimate the effect of cable 
faults. 

As is to be expected, the gases 
evolved from different insulating ma- 
terials possess widely different explo- 
sive characteristics. In the case of 
rubber insulations it has been found 
that the composition of the rubber 
compound has a marked effect on the 
explosive characteristics of the gases 
evolved. The use of this test has per- 
mitted the development of rubber 
compounds which evolve relatively 
small volumes of gas, combined with 
comparatively narrow _ explosive 
ranges, the lower limits of which re- 
quire relatively higher percentages of 
gas to form an explosive mixture. 
These characteristics are very desil- 
able in cables for underground 
installations. 
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Choosing Transformer Sizes 
for Distribution Circuits 


(Continued from page 45] 

which the tables are based, namely, 
the number of customers and the types 
of load assigned to each in a given 
individual transformer area, are ob- 
tained by an office clerk, described 
step by step as follows: 


1. Copy from the monthly meter reading 
books each customer’s address, route, ac- 
count and tariff schedule number and the 
current month kilowatt-hour consumption 
on which the customer is billed. (The 
highest monthly consumption in the last 
twelve months should also be copied if ap- 
preciably different from the current month 
value.) By referring to the circuit maps, 
each customer can be assigned to the trans- 
former from which he is served, using in 
networked areas the transformer nearest 
the customer. The data thus obtained are 
tabulated on form No. 1. 

2. Recapitulate the data on form No. 2, 
using one horizontal line per transformer, 
using the following rules in classifying the 
type of customer. 

(a) In case the meter book does not 
identify a range customer, a consumption 
of over 100 kw.-hr. per month should be 
taken as indicating an equivalent range 
customer. 

(b) Each 100 monthly kw.-hr. of com- 
mercial lighting or commercial single- 
phase power should be considered as 
equivalent to one lighting customer. 

(c) Each 500 watts of flat rate water 
heaters should be considered as equivalent 
to one lighting customer. 

(d) One off-peak water heater is con- 
sidered as being of the size required for 
a 30-, 40- or 50-gal. tank. An off-peak 
water heater used on 60-, 80- or 100-gal. 
tanks should be considered as equivalent 
to two heaters. 

3. By referring to the previously de- 
scribed Tables III and IV, all the columns 
on form No. 2 can be correctly filled in, 
giving the complete solution. 


This scheme has proved very valu- 
able in locating under-loaded trans- 
formers and in determining whether 
or not additional transformer capacity 
is needed when a new customer is 
added to the secondary system. The 
cost of placing this scheme in opera- 
tion is relatively small and the re- 


sults are apt to be amazing. Experi-’ 


ence to date shows a greater accuracy 
than was originally anticipated. The 
data should be brought up to date 


annually. 
— 


New Buses Put Into Service 


Five of ten new buses ordered by 
the Virginia Electric & Power Com- 
pany have been added to the present 
fleet to help move the steadily in- 
creasing traffic. They are similar to 
the medium-sized buses now in use. 
Officials of the power company said 
the remaining five vehicles are ex- 
pected soon from Kent, Ohio, where 
they were built. 
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INSULATING 


TUBING 


DILECTO phenol fibre 


DIAMOND VULCANIZED FIBRE 


CELLULAC, VULCOID 
MICABOND a bonded Mica 


Insulating Tubing has been a special study of the Con- 
tinental Diamond Fibre Company. If you have an 
insulating problem involving the use of tubing we can 
help you regardless of the type you are now using. 


Our equipment for manufacturing tubing of various sizes 
is most complete. We also have unexcelled facilities 
for fabricating tubing to your specifications. 


Since we manufacture practically every type of 
laminated insulating tubing — including Mica — our 
recommendations will be unbiased and you will benefit 
from our knowledge of thousands of applications of 
insulating tubing in all industries. 


We shall be glad to have an opportunity to study your 
particular problem involving the use of Insulating 
Tubing and submit marked samples and quotations 
whether your requirements be standard lengths, cut 
pieces or fabricated forms. 


CONTINENTAL-DIAMOND 
FIBRE COMPANY 
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EQUIPMENT 





AVAILABLE 





Polyphase Meters 


A new line of polyphase detachable meters 
with two complete elements and disks are 
said to be suitable for any a.c. application 
where a two-element watt-hour meter is re- 
quired and to incorporate all of the ad- 
single-phase 


vantages of the detachable 





Type CS-2 (one of line); four current 
and two potential terminals; for use on 
services requiring two-element meter 
with transformers. Westinghouse 
Electric & Manufacturing Co., East 
Pittsburgh, Pa. 


meter. One advantage claimed for the 
meters over the conventional bottom-con- 
nected polyphase meters is that they have 
greater clearances between terminals and 
consequently greater protection against flash- 
over failures in the terminal assemblies. 
This is said to be an advantage where 
meter is connected without potential trans- 
formers on 460- and 575-volt services. 


Spot Welder 


Many of the precision features of a stand- 
ard floor type welder are said to be incor- 
porated in this bench type spot welder, de- 
signed for mass production welding of small 








~ ic 

bun ee ee ae eee 
Model A; capacity, two pieces of 
1/16-in. clean iron or steel; pressure 
range, 25 to 100 Ilb.; throat depth, 
4% in. Thomson-Gibb Electric Weld- 
ing Co., Lynn, Mass. 
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parts. Compact in size, it is said also to be 
accurate in timing and precise in the appli- 
cation of pressure. Machine is powered 
with a 10-kva. transformer and driven by a 
1/6-hp. motor working through a reduction 
unit. Cam at the back actuates a rubber 
arm to move the spindle up and down in a 
straight line motion. Machine is also 
equipped with an adjustable pressure spring 
and its operation is controlled by a foot 
switch acting through a solenoid clutch. 


Circuit Breakers 


New line of circuit breakers, designed as 
service-entrance equipment, incorporate this 
company’s recently announced “Multi- 





Service-entrance breakers. 


Plainville, 


circuit 
Trumbull Electric Mfg. Co., 
Conn. 


Breaker” units. They are said to provide 
instant protection to the circuit on short 
circuit, time lag protection on overloads, 
and to be non-tamperable. Briefest service 
interruption is claimed for the devices. 


V-Belt Drives 


V-belt drives on pivoted motor bases. 
Rockwood Manufacturing Co., Indian- 
apolis, Ind. 

Of interest to manufacturing plants should 
be the announcement of V-belt drives on 
pivoted motor bases—either floor, vertical or 
ceiling mounted. Belt stretch is said to be 
taken up automatically and belt slip to be 
eliminated with this combination. Further- 
more, with these drives tension is removed 
from the belt when drive is not running. 
Bases can be purchased separately for use 
with existing V-belt drives. 


Auxiliary Relay 


New auxiliary relays can both open and 
close a circuit and operate on either d.c. or 
a.c. circuits. They are made in double-pole 
arrangements, with two or four silver-tipped 





Type HGA, without cover; can be fur- 
nished with operating coil for 1 to 5 
d.c.; sizes available for 6 to 250 
, 115 to 575 volts a.c. General 
Electric Co., Schenectady, N. Y. 


contacts. It is claimed that the contacts 
will make and carry 30 amp. for one minute 
or 12 amp. continuously. All the parts in 
the magnetic circuit are silicon steel. 


Tension Indicator 


This traveling line tension indicator has 
been designed for the purpose of obtaining 
tensions or pounds load on small-sized mov- 


} 





Traveling line tension indicator; can 
be used on running lines up to % in.; 
capacity, 15,000 1b. Martin-Decker 
Corp., Long Beach, Calif. 


ing cables or wires. Two of the roller- 
bearing, hardened-steel wheels are attached 
to the frame; the third wheel is suspende 
on a sylphon bellows and creates sufficient 
deflection in the line to indicate variations 
in tensions or loads. Bellows is connecte 
to sensitive gage making up a closed vac- 
uum loaded system. 
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WHAT? 


Increased Revenue From Low Income, Low Bill Customers 


WHY ? 


Because the 15 to 30 KWH Monthly Bill Customer 
Represents the Most Important Part in Today’s 
Central Station Sales Program 


HOW ? 


A Tried and Proven Central Station Sales Plan Designed 
to Place DeLuxe Quality Electric Refrigerators in the 
Homes of These Customers at Prices They Can Afford 


WHEN ?—NOW! 
WHERE? 


UNIVERSAL- 


Proven Sales Program Direct and in Canada 
Factory - To-Central Station DETROIT, MICHIGAN Brantford, Ont. 
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Fuse Arrangement 


This vertically mounted, remote-control 
fuse mounting has two stationary insulator 
stacks and two sets of independently con- 
trolled, centrally located insulator assem- 


r 








Remote-control 115-kv. fuse mounting. 
Delta-Star Electric Co., Chicago, Ill. 


blies, supporting expulsion-type fuses and 
arranged for swinging in a horizontal plane. 
Normally, one fuse is connected as shown. 
When blown, it is disconnected and the 
other fuse inserted in the circuit. This is 
accomplished by a standard switch mech- 
anism, either manually or automatically by 
means of a motor- or spring-operated mech- 
anism, together with proper relaying. 
e 


Induction Stress Reliever 


Internal stresses in pipe welds, caused by 
uncontrolled, natural cooling after the weld- 
ing operation, can be relieved by heating 





Electric induction stress relievéf”for 
heat treating pipe welds; available on 
rental basis. Detroit Electric Furnace 
Co., Detroit, Mich. 


the weld to a proper temperature, letting it 
soak and then reducing the heat at a con- 
trolled rate. This is done by the electric 
stress reliever illustrated. Device consists of 
a heavy-current helix for inductively heating 
the weld, together with step-down trans- 
former and necessary control apparatus. 
Heating coils are available in four sizes, to 
treat pipe from 4 to 24 in. in diameter. 
Two sizes of transformer are offered, 97 or 
150 kva. 
s 


Time-Delay Relays 


Time ranges of new motor-driven time- 
delay relays start with a maximum of 35 
seconds and include 134, 54" 12144, 2614, 
42 and 63 minutes. Differential gearing is 
used instead of clutches and a magnetically 
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Motor-driven time-delay relay, for 
60-cycle, 110- and 220-volt operation. 
Ward Leonard Electric Co., Mount 
Vernon, N. Y. 


operated brake has been designed for the 
gear train. Standard midget relay, built into 
the device, provides various load contact 
combinations, including double pole, double 
throw. Relay is said to be immediately re- 
cycling; quick make and break contacts are 
furnished with all contact combinations. 


e 
Test Meters 


Type J; 1, 5, 10, 25, 50 amp., 115/230 

volts, or 1, 5, 25 amp., 115/230 volts. 

Sangamo Electric Co., Springfield, Ill. 

Portable test meters, furnished in two 
types, with five and three current ranges, 
have been announced recently. They are 
said to have straight-line accuracy and 
ample current-carrying capacity up to 200 
per cent rated load. Assembly is com- 
pletely sealed in a neat-appearing, easily car- 
ried aluminum case, with all knobs and cur- 
rent terminals accessible above the case. 
Silver contact buttons are said to assure 
positive contact. 


% 
Electric Flow Meters 


Electric flow meters for steam, liquids and 
gases are now available; they employ a 
standard meter body to measure the differ- 
ential across an orifice. Readings are trans- 
mitted over a two-wire circuit—telephone 
circuit included—which does not enter into 








Electric flow meters. The Bristol Co., 
Waterbury, Conn. 


the calibration of the instrument, it is 
claimed. All electrical contacts are inclosed 
in glass; conduit openings are provided so 
that the instrument may be used with mod- 
ern wiring systems. 


Voltage Regulators 


Suggested applications for this new volt- 
age regulator include its use with electrical 
equipment to control voltage, illumination, 
motor speed or heat. It is claimed that th: 


r 





i 


Type TH Transtat, cover removed; 
standard sizes for loads up to 2.5 kva 
on 115- or 230-volt, a.c. lines. Ameri- 
can Transformer Co., Newark, N. J. 


device permits smooth, continuous control of 
voltage from practically zero to normal line 
voltage with maximum amperes at any set- 
ting, that it is also capable of stepping up 
the output to values considerably higher 
than line voltage and that it has no effect 
on power factor and does not cause wave- 
form distortion or line surges. Voltage is 
varied by rotating the carbon brush which 
makes contact between the load and the 
transformer winding surrounding an annular 
steel core. 
& 


Electric Furnace 


Tools of the maximum hardness and cut- 
ting performance may be produced using 
this high-speed, steel-hardening furnace, it 
is claimed. Four heating elements are used, 





Model “Y,” size No. 2; can be sup- 
plied with any make of temperature 
control or connected to suitable con- 
trol equipment; with pedestal or for 
bench mounting. The Sentry Co., 
Foxboro, Mass. 


two above and two below the muffle. Air- 
cooled terminals are employed. Terminals 
and all electrical contacts are shielded; 
heating elements will give 1,000 hours of 
service, it is said. Manufacturer states the 
furnace will heat from cold to 2,350 deg. F. 
in seventy minutes, and that the energy ©on- 
sumption at this temperature is between 4/2 
and 9 kw., depending on the amount of 
work hardened. 
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DISSATISFIED Customers 





wen as a nation was founded on dissatis- 
faction! ... The refusal of a people to be content 
with their lot... . And every development, every forward-step 


since the landing of the dissatisfied Pilgrims, has been due 


to this same refusal to be satistied. 
The electrical industry has thrived on dissatisfaction. 


First, people demanded electricity for lighting because 
they were dissatisfied with kerosene and gas. And as electricity 
has been applied to all the household tasks and needs, to 
washing, ironing, cooking, refrigeration, heating, dissatisfac- 
tion has fostered markets. Scrub boards and tubs have been 
supplanted with electric washers; sad irons with electric irons 
and ironers; ice-boxes with electric refrigeration; brooms and 
carpet sweepers with vacuum cleaners; coal, gas and other 


types of fuel stoves with the electric range. 


Progress in home electrification, therefore, keeps step 
with dissatisfaction with old ways, old customs, and the de- 


sire for something better. 


The greater the measure of dissatisfaction with the 


old lot, the more rapid the turning to the new. 


That is why, today, the electrical industry has a prob- 
lem in making its 21,887,774 domestic customers dissatisfied 
with their homes they now live in. And why Electrical Mer- 


chandising offers a program to get complete home electrifi- 


Sf 


ie 


cation under way. 
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Why Bring that Up? -— BECAUSE}. 















N ow is the time to do this because a rapidly expand- 
ing housing market creates opportunity for the build- 
ing of new, properly electrified homes and the electrical 


modernization of existing homes. 


An opportunity such as has not faced the electrical 


industry since the 1920's. (And we missed that one.) 


An opportunity that the electrical industry — manu- 
facturers ol appliances, wiring materials, lighting equip- 
ment and heating and air conditioning — distributors, deal- 


ers, contractors and utilities cannot afford to miss again. 


Manufacturers and distributors of the materials and 
devices that, more than anything else, have helped to raise 
the American standard of living, have suffered for years 
from the inadequate wiring and equipment that were the rule 


in the home building and home modernizing of the past 


And they will continue to be hampered in the wider 
use and sale of electrical appliances, and continue to suffer 
in loss of revenue through only partial and inadequate use 
of equipment unless dissatisfaction with present homes, and 
their limited, inadequate electrical facilities is created in 


the public mind. 


ET's take a look at the opportunity olfered by the 1937 
@ new home market. Best estimate is that some 425,000 
new homes will be built in 1937. Of this number 70 
per cent, will be built to sell for $4,500 to $7,500; 60 per 


cent, approximately 255,000 at an average of $6,000. 


$6,000 homes. if similar to those built in the recent 
past, will provide but a meager market for wiring, lighting 
and installed appliances; and they will produce for utili- 
ties little if any better than 720 kw.-hrs. per year, the 


present average. 


Think, however, what it, will mean if these homes 


when built are adequately wired, adequately lighted, pro- 






vided with electric kitchens and even partial air condi- 
tioning equipment! And this end can be accomplished if 
the industry sets before home buyers a fact that they do 
not now realize: that this full electrification can be had 
for an astonishingly small additional investment. Show 
builder and buyer that on a $6,000 house the cost of full 
electrification is only an additional $600 and they will 
not be satisfied with the current standards of electrical 


wiring, lighting and equipment. 


For it is a fact that by taking the amount allocated 
for inadequate wiring and lighting, for an ordinary heating 
system, for a less than modern kitchen, and adding the 
amounts necessary for an electrical kitchen, adequate wir- 
ing, good lighting, automatic heat and humidification, 
the purchaser will increase the cost of his home by only 


about 10 per cent. 


The home buyer benefits, not only in vastly more 
comfortable living, but in a greatly enhanced resale value 
for his home; the more complete the electrification the 
greater the insurance against owning an obsolete, un- 


marketable property. 


The value to the electrical iridustry of such a public 
awakening is a vast increase in sales of appliances and 
wiring and a kw.-hr. use multiplied many times the present 
average. One home fully electrified is worth eight av- 


erage customers. 


RB” the complete electrification of new homes is only 


a share of the opportunity for the electrical family. 


There is also the even greater opportunity to be 


found in electrical modernization of existing homes. 


Modernization, however, is to bring old homes up 
to the standard set by new homes. By raising the standard 


of electrification in new homes modernization is stimulated. 


This inadequacy handicap is illustrated by going back to the year 1924 when the record 
*K number (1,748,390) of new domestic customers were added to the lines. In that year an 


analysis of 8,000 homes showed an average of 3.4 convenience outlets, and a total of 
054 watts of lighting per home. The industry at that time recommended a “conservative 
ideal” of 10 convenience outlets and 1,845 watts of lighting. Today the home is little 
better in respect to connected lighting and outlets, but the industry now recommends 
40 to 50 convenience outlets and 5,000 watts of lighting alone. Also, electric kitchens, 
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home laundries and air conditioning systems. 
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NOW is the time to create in the public mind the image of the home electricity creates for them: the 


adequately wired, properly lighted, air conditioned home, freed from drudgery through complete appli- 


ance installations, the envy of their neighbors, a delight to live in. Plant this ideal firmly in the minds of 


home buyers and the electric industry as a whole will feel an immense acceleration in its rate of progress. 





The obsolete character olf existing homes becomes mor 


apparent by contrast. * * 


wo prime forces working together are necessary to 
 pueeece" this end. These forces are: (1) Full infor- 
mation on the new high standard of home electrification 
at a low cost placed in the hands of every industry repre- 
sentative who can reach and influence the public. (2) More 


Electrical Homes open to the public. 


Electrical homes as shining examples of better 
living have been the most potent sales force in the hands 
of the industry; and important electrical home projects are 


now active or under way. 


The Niagara-Hudson System is energetically lay- 
ing the ground work of a great promotion in better homes 
and is building three model homes which will be opened 
in May. The Brooklyn Edison Company has equipped 
a beautiful model home at its headquarters. Many other 
utility companies and local associations are engaging in 


this type of promotion. Manufacturers also are playing a 


large part in this activity. The General Electric Company's 
New American Homes are this year being visited by 
hundreds of thousands of prospective home buyers. Kelvi- 
nator Corporation has opened for public inspection over 
50 homes embodying complete air conditioning and elec- 


tric kitchens. 


The Edison Electrical Institute and NEMA have 
important programs. The Better Licht—Better Sicht ac- 
tivity grows ever more ellective. The Kitchen Moderniza- 
tion Bureau is cetling away to a splendid start and will 
influence the planning and equipment of an ever greater 
number of new and old homes. A wiring adequacy cam- 


paign will be carried on by NEMA in 1957. 


All these are important drives in the right direc- 
tion. And yet, this enormous program requires above all 
things a visualization of the complete home which the in- 


dustry is striving for and the public is beginning to want. 


ELECTRICAL MERCHANDISING proposes to 
play its part in the program by visualizing the electrical 


home in print. 


ELECTRICAL MERCHANDISING HAS A PROGRAM 


'HIS program involves nourishing the seeds of dis- 
fips aes with inadequate electrical standards in 
the honie by (1) picturing the attainable ideal of home 
electrification, and (2) the ease and economy with which 


this ideal can be reached by acting now rather than later. 


It's a big program to doa big job — an ideal pro- 
gram for an industry that has never failed to reach its 
objectives when they were clearly defined and when a 
comprehensive plan for group and individual effort and 
initiative was set forth. It's a program that calls for 


a powerlul sustained surge, rather than a “splash” cam- 


paign — for promotional pressure to be applied without 


let-up throughout 1937 


This program has for its objectives through home 


electrification these two major goals: 


(1) $100,000,000 additional appliance, wiring, 
lighting equipment and air conditioning 


business for 1937 


(2) 600,000,000 annual additional kilowatt 
hours and the revenue that will result there- 
from, for the light and power companies 


of America. [SEE NEXT PAGE] 


+ The seed of dissatisfaction is planted and ready for intensive cultivation. This is shown 
by the Niagara-Hudson System s survey on what people want in housing. 11,207 people 


set down their wants in detail. More than that, they included their pet peeves Their 


major dissatisfactions are twenty in number and included five that specifically related 


to electrical problems. Second peeve on the list (first was not enough closet space) was 
“not enough electrical outlets.” Third and fourth were “can't heat rooms properly,” and 
“poor kitchen arrangements. Others were “poor hot water heater” and “lighting fix- 
tures glary.” 
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a or spot in this program will be the May number 
of ELECTRICAL MERCHANDISING. 


This May number will be, in effect, a printed 
electrical home. Its pages will be devoted entirely to the 
wiring, lighting, equipment (appliances for kitchen, laun- 
dry, living, dining, bedroom, nursery) and air conditioning 
of the home. It is designed as a major contribution to bring 
home electrification in keeping with today’s and tomorrow s 


homemaking standards — away from those of yesterday. 


It will be a major contribution because an electrical 
home in print extends the electrical home influence into 
territory where electrical home exhibits are not feasible, 
and increases the effectiveness of such homes in places 


where they will be exhibited during 1937. 


The Electrical home in printed form is valuable be- 
cause it is not possible to build and show ideal electrical 
homes everywhere. Furthermore, the electrical home is too 
expensive a form of promotion for the small town utility and 
the dealer. Again, its very popularity defeats a part of its 
objective. Crowds are often so large that the visitor carries 
awaya confused idea of the various features and has no clear 
picture in his or her mind of how this equipment could be ap- 


plied to their own home building or rehabilitation program. 


ay ELECTRICAL MERCHANDISING will, there- 


fore, undertake to provide in most attractive printed 


form the fascinating story of the ideal home electrical, treat- 


ing every phase of the application of electricity to better living 





With this number, which will be a complete manual 


presented as a complete and balanced whole, with all the 


details necessary for informed specification and purchase. 


The text for this issue will be prepared by recog- 
nized authorities in their respective fields and by the staff 
of ELECTRICAL. MERCHANDISING in consultation 
with these authorities. Lavishly and beautifully illustrated, 
much of it in color, printed on heavy coated paper, it 
will surround the purchase and use of electrical home 
equipment with an aura of glamour that we believe has 


never been given these objects of utility before. 


The entire May issue is planned to create the desire 
for a home which shall be modern in the electrical sense. It 
will emphasize style as well as utility. It will create dissat- 


isfaction with anything less than full home electrification. 


With this complete and comprehensive printed elec- 
trical home exhibit in the hands of the trade, electrical distrib- 
utors, dealers and contractors will have a neutral, unbiased, 
authoritative ‘sales manual” of what can be done and what 
should be done to adequately electrify the 425,000 new homes 
that will certainly be built in 1937— and the countless ex- 


isting dwellings that will be re-conditioned and modernized. 


thoes the May ELECTRICAL MERCHANDISING, 
in the hands of the trade and the public, can 
be made a most potent factor in achieving the goal of 
an additional 10 per cent or more on the cost of homes 
planned devoted to the purchase and installation of ade- 
quate wiring, adequate lighting, electrical kitchen and 
home laundry, and at least a partial air conditioning 


system with provisions for subsequent additions. 


This is the objective and the program for 1937. 





To this program ELECTRICAL MERCHANDISING 


will devote itself and its resources. In this program it invites 


on the subject, every dealer and his salesmen will have 












at their finger-tips data, arguments and illustrations of 
electric home features which they can use in selling. Ar- the cooperation and support of the industry — manufac- 
chitects, builders and home buyers into whose hands turers, wholesalers, distributors, dealers, contractors, public 


this issue will be placed will have this absorbing story utilities, together with associations and group interests. 











Electrical Merchandising 
990 W. 42nd St. New York, N. Y. 
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Mercury Tungsten Lighting 
Aids Shipyard Draftsmen 


[Continued from page 39] 


Indirect light sources of various 
carrying incandescent lamps 
were also considered, but were found 
to lack the color quality to mix best 
with daylight for good seeing condi- 
tions. 


sorts 


Trial installation made 


The application of the new mer- 
cury-vapor light sources to industry 
was of interest to us and so it was 
decided to make a trial installation of 
a combination of mercury and “Maz- 


and a color value that was truly re- 
markable in its close blend with day- 
light. A canopy, especially designed, 
carries the transformers and the com- 
plete assembly. This consists of a 
prismatic glass refractor directing the 
light from the mercury-vapor lights 
onto a wide spread on the ceiling sur- 
rounded by four “Mazda” lamps at- 
tached to an aluminum mask. 

Average intensity of 33 to 40 ft.- 
candles prevails throughout the draft- 
ing rooms with a spacing of about 
15x15 ft. and a 12-ft. ceiling with a 
primer white coat finish only. 

The results are shown by the charts. 
Note that on a clear day the average 
intensity readings taken at a drafting 












































da” units, both of the direct low-pres- 
sure and the indirect high-pressure 
type. These were tried out for a suf- 
ficient time to get the reactions of the 
draftsmen, with the following interest- 
ing results: 

Indirect Holophane “R-1000-VM” 
combination of 400-watt high-pressure 
mercury and four 200-watt “Mazda” 
lamps provided the highest intensity, 
without shadows or reflected glare, 


table level, across the room with the 
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side row of lights operating, varies | 


little; also, the color value is within 
10 per cent of daylight value. So 
there is the equivalent of daylight on 
all boards. Venetian blinds have been 
provided in the new drafting rooms 
better to control daylight and the di- 
rect rays of the sun, with the result 
that uniform illumination can be had 
at all times. 





Municipal Plants 


DeLanp, Fia.—By a vote of 710 to 47] 
citizens have voted in favor of the establish- 
ment of a municipally owned electric gener- 
ating plant and distribution system. P.W.A. 
has already approved plans for the construc- 
tion of a plant, estimated at $468,000. The 
project calls for a loan of $351,000 and a 
grant of $117,000. 


CARTERSVILLE, Ga.—Mayor and City Coun- 
cil have voted a rate reduction to small users 
of electricity, the new rates to become effec- 
tive on the January 31 bills. The minimum 
rate offered by the system was $1 for 15 
kw.-hr. Under the new rates the minimum 
charge will be $1 for 20 kw.-hrs. 


Etporapo, Itu.—Petition signed by more 
than 350 voters, demanding a referendum 
flection on the 20-year franchise recently 
gtanted the Illinois Power & Light Com- 
pany, has been presented to City Council. 
The ordinance granting the franchise was 
passed last month by a 3 to 2 vote of the 
commissioners. 


Batavia, Int.—City Council voted to re- 
duce the December bills of the customers of 


the municipal light and power plant 25 
per cent. 


Somervitte, Mass.—By a vote of 6 to 3 


JANUARY 16, 1937 
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the Board of Aldermen voted to kill a mu- 
nicipal ownership plan, thus ending for two 
years further possibilities of a city power 
system. 





Meprorp, Mass.—By a unanimous vote | 
the Board of Aldermen recently turned down | 


a municipal ownership plan. 

ALLEGAN, Micu.—The ten-year legal battle 
between the city and the Consumers Power 
Company over the former’s municipal power 


plant flamed anew when Judge Fred T. | 


Miles issued a court order temporarily en- 
joining the company from erecting trans- 
mission lines in the city without permission 
from the city council. 
quested the court to require the company to 
remove all equipment including wires and 
poles from the city and that the court issue 


The city has re- | 


an order to the effect that the company has | 


no right to operate a transmission system 
within the city. 

St. CLoup, Minn.—By a vote of 2,139 to 
1,168 citizens have renewed for fifteen years 


the electric power franchise held by the | 


Northern States Power Company. 
franchise provides reduced rates. 

TRENTON, Mo.—Missouri 
Company has filed a new injunction suit in 
the United States District Court at Kansas 
City in an effort to prevent this municipality 


The new | 


Public Service | 


from proceeding with the construction of its | 








Production 
Efficiency 


is frequently increased 
thru. the 
products of 


use of the 





We will welcome a chance 
to tell you the reasons for 
the high and uniform stand- 
ard of quality we offer in 


HOT ROLLED COPPER RODS 
BARE & TINNED COPPER WIRE 


(In rounds, flats & squares) 


BARE & TINNED STRAND 
U.R.C. WEATHERPROOF WIRE 
MAGNET WIRE 
FLEXIBLE CORDS 
RUBBER COVERED WIRES & CABLES 


ROME CABLE 


CORPORATION 
Mills and executive offices 


330-400 Ridge Street 
ROME, N. Y. 


SALES OFFICES: 


New York Chicago 
Cleveland Pittsburgh Boston 
Philadelphia 
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@ Like most sideshow attractions he's 
not what he claims to be. He's clever, 
but he's basically a fake. Very few hu- 
man substances can withstand fire— 
and the human body is not one of 
them. 


But, we all know that asbestos stands 
up under fire! Conditioned in the fire 
of this molten world, millions of years 
ago, it remains unchanged, practically 
impervious to heat and other destruc- 
tive agents encountered in modern 
industry. 

That's why as- 
bestos is the basis 
of Rockbestos in- 
sulation. Impreg- 
nated with a neu- 
tral compound, it 
is formed into a 
dense felted insu- 
lating wall, highly 
resistant to heat, 
oil, grease, acid 
fumes, vapors and 
moisture. 

Write today for the 
new No. 10-D catalog 
containing the new 
standard specifications 
and showing 50 differ- 
ent constructions. Sam- 
ple wires available on 
request. Rockbestos 
Products Corporation, 
838 Nicoll St., New 
Haven, Conn. 


ROCKBESTOS 


the wire with permanent insulation 





Rockbestos A.V.C. 
Pyrometer Wire 


1. Conductor 

2. Varnished Cambric 
3. Felted Asbestos 
4. Asbestos Braid 
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own light and power plant and distribution 
system. In the new action the city of Tren- 
ton and Fairbanks, Morse & Company, con- 
tractors for equipment, were named as de- 
fendants. This legal move is the second in 
the federal court in Kansas City. In 1935 
Judge Merrill E. Otis refused the company 
an injunction, holding that a P.W.A. grant 
and loan would be legal within the meaning 
of the constitution. In this second petition 
the company calls attention to the fact that 
the appellate court of this circuit subse- 
quently has held, in a case known as Arkan- 
sas-Missouri Power & Light Company versus 
the City of Kennett, Mo., that a contract 


| similar to that existing between Trenton 
| and the P.W.A. is void. The company fur- 


ther asserts that the city may not legally 
award contracts for erection of the munici- 
pal plant as it has delegated all authority 
over the plant to the P.W.A. The company 
also alleges that Fairbanks, Morse & Com- 
pany, by taking part in political maneuvers 
in Trenton for the establishment of the 
plant has obtained from the city administra- 
tion a contract for equipment providing for 
an expenditure purportedly higher than had 
been offered in other bids. The contract is 


| for $119,543. 


PENN YAN, N. Y.—Village board marked 
the December bills of 2,119 customers of its 
municipal electric plant “paid.” The bills 
totaled $5,000. This “extra dividend” has 
been maintained since 1930. 


SHULLsBURG, Wis.—Wisconsin Public Serv- 
ice Commission has given the city until Feb- 
ruary 27 to complete acquisition of the local 
plant of the Interstate Light & Power Com- 
pany. This constitutes an extension of the 
four months originally granted. The city 
was unable to arrange for financing the ac- 
quisition in the allotted time. 


Recent Rate Changes 


OKLAHOMA Gas & ELectric Company has 
reduced its electric rates to 127,000 cus- 
tomers. The cut, which is on a sliding 
scale, will mean a saving of approximately 
$625,000 in the state, about $260,000 in 
Oklahoma City. It will not affect 7,000 cus- 
tomers who receive minimum bills. 


CONSOLIDATED Epison System electric 
companies have filed new rates which will 
save $4,700,000 annually for consumers 
using energy for commercial, manufacturing, 
wholesale and charitable purposes, the 
New York Public Service Commission has 
announced. The new rates, which become 
effective on February 1, are part of the 
general rate reduction program recently an- 


| nounced by the Consolidated, which is ex- 


pected to save consumers about $7,000,000 
annually. 


ScraANTON Etectric Company has filed a 
new rate schedule, effecting a saving of ap- 


| proximately $660,000 annually for its cus- 


tomers. The Pennsylvania Public Service 
Commission stated the reductions resulted 
from informal conferences. New rates will 
go into effect February 15. 


New York Pusiic Service CoMMISSION 
has announced that the customers of the old 
Bronx Gas & Electric Company would soon 
begin receiving refunds, totaling $400,000 
for all residential customers, representing 


| the difference in rates paid for the energy 
| and the lower rates ordered by the commis- 


| sion and since sustained in the courts. 


\ 


The 
checks will represent approximately 10 per 
cent of the bills rendered between August 
1, 1935, and January 1 of this year. A pre- 





vious refund, for the period prior to August 
1, 1935, totaling $440,000 was made by the 
company last summer. 


New York Power & Licut Corporation 
has filed a revision of its primary voltage 
industrial rate with the Public Service Com. 
mission, which lowers the rate by one mil] 
per unit in the final energy block of the 
rate. This will save the few large consumers 
served under the rate about $26,000 a year, 


British CotumpiaA ELectric Raiway 
Company has announced reductions in elec. 
tric light rates in Victoria, B. C. The re. 
duced charge amounts to one cent a kilo. 
watt-hour and is designed for commercial 
consumers of the city. The new rate will 
be 5 cents per kilowatt-hour for the first 
500 kw.hr.; 4 cents for the second 500 and 
3 cents for the balance, as against the for. 
mer rate of 6 cents for the first 500; 5 
cents for the second; 4 cents for the third 
and 3 cents for the balance. With reduc. 
tions recently made to domestic consumers, 
the saving to consumers will total approxi- 
mately $100,000 it is stated. 


Kentucky Pusiic Service Commission 
has dismissed the complaint of the city of 
Russell against the Kentucky-West Virginia 
Power Company over rates charged for elec- 
tricity. The complaint was dismissed on 
motion of the city. 


ILLINoIs COMMERCE COMMISSION in a re- 
port to Governor Horner states that rate re- 
ductions ordered during the first eleven 
months of 1936 saved public utility patrons 
$5,384,478. The report which was submitted 
by Chairman James M. Slattery, claimed the 
reductions were as follows: electric, $4,346, 
238; gas, $244,876; telephone, $771,651; 
water, $11,230; heat, $10,483. 


Syracuse Licutinc Company has filed 
with the New York Public Service Commis- 
sion a revision of its electric rate schedules 
which offers a new separate meter commer- 
cial cooking rate in portions of the com- 
pany’s territory. The new commercial cook- 
ing and water heating rate is available to 
customers taking service under the specified 
commercial and industrial rate applying in 
each district in which the new rate is effec- 
tive. The new rate has a minimum charge 
of $2.00 net per month and net energy 
charges of 4 cents per kilowatt-hour for the 
first 50 kw.-hr. and 3 cents per kilowatt- 
hour for excess use. A special provision 0 
the rate states that seasonal service is avail- 
able upon payment of $24 in advance. 


Ittinois Power & LicHT Corporation 
has announced electric rate cuts to average 
$2.25 a year for 33,000 customers. ‘The rate 
reduction is estimated to total $75,000. 


SprIncFIELD Gas & Etectric Company 
proposed a compromise to the Missouri Pub- 
lic Service Commission in protesting 4 
$215,000-a-year electric rate reduction order 
as “confiscatory.” The commission took the 
compromise, calling for a $157,(00-a-yeat 
cut, under consideration after it had been 
opposed both by Springfield city officials and 
two citizens’ groups. 


CaroLtina Power & Licut Company cus 
tomers in South Carolina will receive reduc 
tions on their light bills, effective January 
26, totaling $180,000 annually. At the same 
time the new rates go into effect in Sout 
Carolina, North Carolina customers 
likewise begin to benefit by a reduction 
there totaling $550,000 annually. Out of the 
total of $180,000 to be sliced from the bills 
of South Carolina customers, residential co®- 
sumers will benefit by $94,000, commer¢! 
$56,000 and large power consumers $30,0. 
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Sales Opportunities 


MIDLAND, MICH.—Dow Chemical Com- 
pany plans installation of motors and con- 
trols, regulators, conveyors and other equip- 
ment in plant extensions and improvements 
to be carried out during 1937, including 
expansion in chlorine and caustic soda 
works, ethylene products plant, carbon tetra- 
chloride plant and other divisions. Entire 
program will cost about $1,000,000. 


DENVER, COLO.—Bureau of Reclama- 
tion, Denver, receives bids until January 21 
for three or four 1,667-kva., 60-cycle, single- 
phase, oil-insulated, self-cooled, 16,500/ 
34,500-volt auto-transformers of load-ratio 
control type; for one 34,500-volt, 600-amp., 
triple-pole, single-throw, outdoor-type, gang- 
operated air-break switch and one outdoor 
type metering equipment with accessories 
for Boulder power plant, Boulder Canyon 
Project, Arizona-California-Nevada (Specifi- 
cation 867-D); also, until January 27, for 
electrical control equipment, consisting of 
one seven-panel main control board and 
auxiliary apparatus, three master-control 
cubicles, one 2,300-volt switchboard compris- 
ing seven cubicle-type control units for 
Imperial Dam and desilting works, All- 
American Canal System, Boulder Canyon 
Project, Arizona-California-Nevada (Specifi- 
cations 869-D). Equipment in both cases 
will be installed by Government. 


NEWARK, N. J.—Swift & Company, 
Union Stock Yards, Chicago, Ill., meat and 
food products packers, plan installation of 
motors and controls, conveyors, regulators 
and other equipment in new edible oil and 
other food processing plant on 18-acre tract 
of land at Port Newark, recently secured 
from city. Initial units will cost close to 
$750,000 and ultimate project represents in- 
vestment of approximately $2,500,000. 


FAIRFIELD, ME.—Central Maine Power 
Company, Augusta, Me., plans rebuilding of 
power substation and switching station at 


Fairfield, recently destroyed by fire. Loss 
estimated close to $100,000, including 
equipment. 


WASHINGTON, D. C.—Contracting Of- 
ficer, Office of Chief of Engineers, Munitions 
Building, receives bids until January 26 for 
equipment for power plant (Circular 20). 


BRAINERD, MINN.—Crow Wing Co- 
Operative Power & Light Association, Brain- 
erd, recently organized, J. L. Bowers, secre- 
tary, has plans and surveys under way for 
primary and secondary lines for rural elec- 
trification in parts of Crow Wing and Mor- 
rison Counties, totaling about 200 miles, 
with several outdoor substation units, meter- 
ing and service facilities. Fund of $240,000 
is being arranged through federal aid. 


BROOKLYN, N. Y.—Signal Corps Pro- 
curement District, Army Base, Fifty-eighth 
treet and First Avenue, receives bids until 
January 25 for 120,000 feet of cable and 119 
teels (Circular 107) ; also, until January 29, 
for 127,000 feet of cable and 127 reels (Cir- 
cular 101). 


_ AVON, CALIF.—Associated Oil Company, 
79 New Montgomery Street, San Francisco, 
Calif., plans installation of motors and con- 
trols, transformers and accessories, electric- 
operated pumping machinery and other 
equipment for 1937 expansion and improve- 
ment program at oil refining plant at Avon. 
Cost close to $1,500,000. 


KANSAS CITY, KAN.—Board of Public 
Utilities, City Hall, Charles A. Lowder, 


Secretary, receives bids until January 27 for 


construction of a two, three and six-story 
addition, 98 x 130 feet, to municipal power 
plant in Quindaro district. Cost estimated 
about $350,000. Burns & McDonnell Engi- 
neering Company, 107 West Linwood Boule- 
vard, Kansas City, Mo., is consulting 
engineer. 


SALISBURY, MD.—Maryland Light & 
Power Company, Salisbury, plans new trans- 
mission from present system at Piscataway 
to point near Leonardtown, including several 
branch lines to neighboring areas. Cost 
about $150,000. At later date, company 
plans new transmission line to Point Look- 
out and vicinity, with power substation and 
distributing lines in that district. 


KNOXVILLE, TENN.—Director of Pur- 
chases, Tennessee Valley Authority, receives 
bids until January 28 for control and 
distribution switchboards for operating 
building at Guntersville Lock, as per speci- 
fications on file. 


CHICAGO, ILL.—Galvin Manufacturing 
Corporation, 847 West Harrison Street, 
plans installation of motors and controls, 
regulators, conveyors and other equipment 
in new plant on West Augusta Boulevard 
for automobile radio manufacture, including 
parts and assembling. Cost close to $250,- 
000. Victor L. Charn, North Tower Court, 
is architect. 


VALPARAISO, IND.—Plans  electrifica- 
tion of waterworks pumping station, includ- 
ing motors and auxiliary equipment for six 
main pumping units, two diesel engine units 
and other equipment. Cost estimated about 
$160,000. Charles Brossman, Chamber of 
Commerce Building, Indianapolis, Ind., is 
consulting engineer. 


POCAHONTAS, IOWA — Pocahontas 


County Rural Electric Co-Operative, Inc., | 
Pocahontas, recently organized, has plans | 


maturing for primary and secondary lines in 
parts of county, totaling about 90 miles, 
with outdoor substation units and service 
facilities. Fund of $95,000 has been secured 
through federal aid. 


Lighting Course for Public 


Roy A. Palmer, illuminating engi- | 


neer of the Duke Power Company, 
announces plans for an educational 
course in lighting for the general 
public during January and February. 

Mr. Palmer is in charge of the 
course, which has been approved by 
the Charlotte public schools and 
meets requirements of the vocational 
department of the evening schools. 
To those attending will be given a 
certificate by the vocational depart- 
ment if they have attended 75 per 
cent of the lectures. 


N.Y. Exchange Lists Stock 


The committee on stock list of the 
New York Stock Exchange has an- 
nounced that it had approved the 
application of the Nash-Kelvinator 
Corporation to list 4,375,600 shares of 
$5-par capital stock. 
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PB: 
PEM 
has pioneered in 
STREET LIGHTING 


The Pemco Fixtures shown below 
are modern, economical, light in 
weight, easily installed. So de 
signed that maximum amount of 
light is directed to highway and 
removed 
stories. Furnished with either mul- 


Ive 
A) 


from upper 


| tiple or series sockets. 





Cat. No. 601 Multiple: 
No. 601A Series. Fur- 
nished with hinged 
globe ring for easy 
relamping and clean- 


ing. Either Alzar 


Aluminum or Porce- 


lain Enamel, 4067 
Crystal Globe. (Be- 
low, Cat. No. 601B 


Series). 
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Cat. No. 600 Multiple; 
No. 600A Series. Dust 


| proof. Removable band 


allows easy replace- 
ment of glass without 
removing fixture. 


Either Alzar Aluminum 
or Porcelain Enamel, 
4067 Crystal Globe. 










Modernize your light- 
ing with these up-to- 
the-minute, fully 
guaranteed Pemco 
Fixtures. Reduce 
your stock of fixtures. 
Reduce maintenance 
costs. Save time. 
Save money. Let us 
show you. 


PHILADELPHIA ELECTRICAL 
& MANUFACTURING CO. 


1222-36 No. 31st Street, 
PHILADELPHIA, PA. 





(325) 97 














TELEPHONE 
STATION 
PROTECTORS 





NO. 1000 PROTECTOR 
Listed as standard 
by Underwriters’ 
Laboratories. 


¢ This outdoor station pro- 
tection combines maximum 
compactness with sub- 
stantial construction and 
adequate protection. Out- 
standing in design and 
workmanship. 


® Reliable protection has 
been the standard of major 
independent telephone 
companies and railroads for 
twenty years. 








| LAT a: a 
PRODUCT INDEX 
me 


AIR COMPRESSORS 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Smith & Co., Gordon, Bowling Green, Ky. 


AIR-CONDITIONING EQUIPMENT 
General Electric Co., Schenectady, N. Y. 
Kelvinator arts Detroit, Mich. 
Sturtevant Co., ~~—% Mass. 
Westinghouse E. “a M. Co. . Pittsburgh, Pa. 
Worthington Pump & pot “Corp., Harrison, 
nm. a “4 
ALTERNATOR, ELECTRONIC 
Ward Leonard Elec. Co., Mt. Vernon, N. Y. 


AMMETER, CLIP-ON 
Columbia Elec. Mfg. Co., Cleveland, Ohio 
Ferranti Electric, Inc., New York, N. Y. 


ANALYSES, REVENUE a 
Recording & Statistical Corp., New York. 


ANCHORS, GUY 
Chance Company, Centralia, Mo. 
Everstick Anchor Co., Fairfield, Iowa 
Hubbard & Co., Pittsburgh, Pa, 
Kearney Corp., James R., St. Louis, Mo. 
Line Material Co., South Milwaukee, Wis. 


ANNUNCIATORS z 
Cory Corp., Chas., Brooklyn, N. Y. 


APPLIANCES, HEATING 
General Electric Co., Bebanosindy. a. Z. 
Graybar Electric Co., New York, N. Y. 
McGraw Electric Co., Chicago, Ill. 


BATTERIES, STORAGE, ALL APPLICA- 
TIONS 


Electric Storage Battery Co., Phila., Pa. 
Gould Storage Battery Corp., Depew, N. Y¥. 
Philadelphia Storage Battery Co., PPhila., Pa. 


BLOCKS, LINEMEN’S CABLE STRINGING 
Western Block Co., Lockport, N. Y. 


BOILERS, STEAM 
Babcock & Wilcox Co., New York, N. Y. 
Combustion Engineering Co., New York, N. Y. 


BRACKETS & WIREHOLDERS, INSULATED 
Hubbard & Co., Pittsburgh, Pa. 
Line Material Co., South Milwaukee, Wis. 
Porcelain Products, Inc., Parkersburg, W. Va. 
St. Louis Malleable Casting Co., St. Louis, 


Mo. 
Utilities Service Co., Allentown, Pa. 


BRASS AND BRONZE 
Bridgeport Brass Co., Bridgeport, Conn. 
Chase Brass & Copper Co., Waterbury, Conn. 


BRUSHES, CARBON 
National Carbon Co., Cleveland, Ohio 
Ohio Carben Co., Cleveland, Ohio. 
Speer Carbon Co., St. Mary’s, Pa. 


BURNERS, OIL, GAS, PULVERIZED FUEL 
Babcock & Wilcox Co., New York, N. Y. 


Combustion Engineering Co., New York, N. Y. 


BUS BAR SUPPORTS 
Burndy Engineering Co., New York, N. 


Electrical Engrs. Eqpt. Co., Melrose Park i. 


General Electric Co., Schenectady, N 
Schweitzer & Conrad Inc., Chicago, Ill. 


BUS BARS & TUBES 
American Brass OCo., Waterbury, Conn. 











OVER 
3145 


25 YEARS SERVICE TO 
CARROLL AVENUE - 


THE UTILITIES 
CHICAGO ILLINOIS 
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Chase Brass & Copper Co., Waterbury, Conn. 


| CABLE ALUMINUM 


Aluminum Co. of America. Pittsburgh, Pa. 
General Cable Corp., New York, N. Y. 


CABLE, NETWORK 
Anaconda Wire & Cable Co., New York, N. Y. 
American Steel & Wire Co., Chicago, Ill. 
Crescent Ins. Wire & Cable Co., Trenton, N. J. 
General Cable Corp., New York, is, Be 
Hazard Ins. Wire Works, Wilkes-Barre, Pa. 
Okonite Co., Passaic, N. J. 
Rockbestos Products Corp., New Haven, Conn. 


| CABLE, PAPER INSULATED 


| 


American Steel & Wire Co., Chicago, Ill. 
Anaconda Wire & Cable Co. ’ New Ra a A 
General Cable Corp., New York, 

General Electric Co., Schenectad Nr 7. 
Kennecott Wire & Cable Co., Phillipsdale. R.I. 
ape ong ae egy Cable Co., Passaic, N. J. 
Phelps Dodge Copper Products ee N. Y. 
Roebling’s Sons Co., J. A., Trenton, N. J. 
Simplex Wire & Cable Co., Boston, Mass. 


CABLE, PARKWAY 

American Steel & Wire Co., Chicago, Tl. 
Anaconda Wire & Cable Co., New York, N. Y. 
Crescent Ins. Wire & Cable Co., Trenton,N.J. 
General Cable Corp., New York, me Ee 
Kerite Ins. Wire & Cable Co., New York, N.Y. 
Okonite Co., Passaic, a J. 
Roebling’s Sons Co., J. A., Trenton, N. J. 
Simplex Wire & Cable Co., Boston, Mass. 


CABLE SERVICE ENTRANCE 


Anaconda Wire & Cable Co., New York, N. Y. 
Crescent Ins. Wire & Cable Co., Trenton, N. J. 


Y. 
Wire Works, Wilkes- Barre, Pa. 
Okonite Co., Passaic, N. J. 
Phelps Dodge Copper Products Corp., N. Y. 
Simplex Wire & Cable Co., Boston, Mass. 
So STEEL STRAND 
& Wire Co., Chicago, Til. 
iteel & Wire Co., Muncie, Ind. 
nevbling’s s Sons Co., J. A., Trenton, N. J. 








the Leiprig 


Many American business executives 
and technical men will tell you: “If 
you want to be absolutely certain 
you are getting the latest and finest 
equipment in any line, you must 
cover Leipzig. But we say that you 
can profit—at the Great Engineer- 
ing and Building Fair—even without 
buying. 


You can profit by meeting men in 
your own line of business from every 
civilized country of the world. You 
can profit by simply seeing what the 
whole world offers in your line. You 
will see 5000 machines in actual 
operation! You will see hundreds of 
exhibits of equipment and manufac- 
turing processes. A total of 2500 
firms will exhibit their newest offer- 
ings—grouped by lines or industries 
—filling 17 gigantic buildings and 
10 acres of outdoor space. Invari- 
ably several hundred new inventions 
and technical innovations are shown 
first at this Fair. 


And in the General Merchandise 
Fairs (February 28 to March 5) you 
will see displays of finished and semi- 
finished goods exhibited by more 
than 6000 firms. 


Leipzig exhibitors come from 25 
countries. Leipzig visitors (238,000 
executives and buyers at the 1936 
Spring Fair) come from 72 countries. 
These facts alone should indicate the 
probable value to your firm of 
being represented at these Fairs. 
Please write for Booklet No. 48. 
We can help you plan your trip 
for profits. Special travel discounts 
and courtesies are available to Fair 
visitors. . . . Leipzig Trade Fair, Inc., 
10 East 40th Street, New York City. 





The 2500 technical exhibits include:— 
building and construction equipment and 
sanitary engineering; electrical equip- 
ment; iron and steel products, mechanics’ 
tools’ and materials, semi-finished prod- 
ucts; machine tools for metals, wood, 
glass and similar materials; machinery 
and apenas for food food luxuries, 
chemical and ceramic industries, packing 
machines; machinery for textiles, paper 
and similar products and machinery for 
the graphic arts; power machinery, heat- 
ing, foundry and gas fuel engineering: 
pumps, compressors, transportation and 
conveying equipment, etc. And probably 
500 new inventions. 


THE GREAT ENGINEERING 
AND BUILDING FAIR 


FEBRUARY 28th TO MARCH 8th 


LEIPZIG TRADE FAIRS 
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Federal Power Policy 


in Conflict 


President Roosevelt postpones 
immediate decision by appointing 
third national power policy com- 
mittee after plea by T.V.A. chair- 
man for conciliation with private 
power interests brought forth 
fight-to-finish declaration from 


Senator Norris. 





WHY HE SLEEPS WELL 


E, are indebted for this significant story to Mr. 
W. J. Cameron on the Ford radio program. 


“Tf you please, sir, I know how to sleep on a windy 
night.” Thus responded the good-natured, gawky 
applicant to Farmer White’s offer of employment. 
“You what?” “I know how to sleep on a windy night.” 
“Well, that’s no great reeommendation,” said Farmer 
White; “most men can do that only too well.” 


There was something likable in the honest eyes of the 
new hired man—something interesting behind what he 
had said. One night, several weeks later, Farmer 
White was to learn. The wind had awakened. It 
gathered itself in great gusts and sent the clouds 
scurrying across the sky; and it hammered against 
buildings and tore at the haystacks and howled down 
the chimneys. Farmer White sat straight up in bed. 
He knew that wind. Many a time it had wrenched off 
a door, scattered his hay, bowled over a coop. “John,” 


he shouted. “John, John, where are you?” But John 
was fast asleep; he might just as well have been in 
the next town. 


Farmer White rushed out into the night, expecting to 
see everything tumbled about. But he found the stable 
doors safely fastened, the windows firmly locked, the 
horses and cattle all snug in their stalls. He found the 
stacks well roped, the ropes well pegged—the st) 
secure, the coops firm. Then it came to him—suddenl) 
—just what John meant. Little wonder John slept 
well when the wind blew. 


Isn’t there a moral in this story for us as a manufac- 
turer—for you as a purchasing agent, distribution 
engineer, or manager? Isn’t peace of mind, based 0” 
the knowledge that you have the best equipment you 
can buy—the best that can be built—worth far mort 
than any other consideration? We believe it is. That 
is why we continue to remind you of the built-in 
values of General Electric apparatus. 


96-344 


GENERAL @ ELECTRIC 
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